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i e Maharashira Sdate Board of Techmical Edweation, Mumbai
— Teathing And Examination Scheme For Post 5.5.C. Diploma Courses
-_Eﬁi‘.““ Wame ; Dhplom in Mechaical Engincering

' Program Code - ME With Eflect From Academic Year: 2017 - 1%
- Draration of Program : 6 Semesiers Duration : 16 Weehs =
| Sepester | Third s _ Scheme - |
]:E“T:I:::r:i | Ep mnATin SIchemt
Couwrte - P Theow Praciical Coramg
5 ) . o Cradir ¥ | - : ¥
M Cawese Tilly A.:'I;:;w 'C:-dc clrly LT o | ESE [ ra [ Tlal ESE ra Tidal | Tatnl
rarsisa  fdan Ielilm | Mpx  Min | Max Min Pdax | Min fln Mim  Pan bl
inHes | pdarke |Marks Plaks Mavks Marks barks Marks Marks Marcls dorks  Marks) Fackd |
I Strength of Matenials JOM 223K 3 2 2 7 K 0% 0 0 I3 A | 2%d e | I35 LU T i
P Basic El.ectrical_and ) HEE sy 4 - 2 & 3 0 Wt | oD 00 A0 | 5@ 10 4 10 1) Ty | &)
|| Elestronics Engineéring | _ | g~ . _ |
3 | Thennal Enginesong lEW | 22337 3 - | 2 b 3 2% |30 00 | 100 | 40 Th@L o 10 2% 10 11 S VIR B3I
a E‘:ﬂf[“' Working MWM 22341 8 - A T 4 W 2% 30t 00 | 00 | 40 | SME | 20 | S0 20 100 40 | 200
5 | Engineering Mevology  EME | 2234z 3 | - 2 ¢ 3| 0 | 2% 300 00 | 100 40 | 256 10| 25 10| S0 20 150
A ﬂ:"::ﬁ:;':ﬂ' Engineeting  (ens | aaqgr | 3 3 [ 1 ews | 2 30% | 00 | 100 | 400 5% | || 28 10 | 50 2 13D
' Tol| 19| 2|14 3% | _ | 40 | _ | 180 ~ | e - | 175 | — | 1% - 38 - | B
Student Contacd Hours Mer Wezk: 35 Hra- kAedivm of Tnstructicn- English
Theory and practical perlods of ¢F silnutes each. Total Marks ; 358

Abbreviations. ESE- End Semesier Cawm. PA- Progressive Assessnen, L - Lectares, T - Tutorial, P - Practcal
g balermad & ssevsmmenl, ¥ External Assessment, 8 O Line Caamination, ™ Compoter Based Assesgment
* Lnder the I;|'|¢-:_'.:r_',-' P4, Ow of 30 marks, 10 marks are for micro-projest assessmen (o facilitate integration of COs and the renvaindng, 20 matks s the averags «F 1 eats o be
taken during the semester o he assessient of the cognitive domain LU= required for the atlainmeenn of the CO.
~ Foot the gouirses having OMLY Fragbcal Examination e P4 marks  Fractical Fan « wirh 60% weighlage and Micro-Froject Pan with @04 weightage
= If Camdidate not securing minimam macks for passing in the “PA" part of practical of 2wy cowrse of any semester then the candidaie shall be declared as
MDetained™ lor that semester. Y
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Sarcenl i il erinds Lo se Coder 1100

Program Mame : Mechanical Engineexing Frogram Group
Fyogvane Code : AEFTMETGATAFG

Semuexier : Third

Course Title - Strength of Materials

Cowrse Cpoe : 22 M6

1. RATIONALE

Siength of hMaterial iz a core technology subject which aims al enabliog 1he sStmdent Lo
wnderstand and analyze various types of Ipads, siresses and stains along with main causes of
change o physical propenies and failure of machine pars. All Mechamcsl Engineering
components are subjected to different loadings and behave 1o a specific way. The subject 15
pre-requisite for understanding principles of machin: desipn and srenpths of various
materials used in industrics. Undersanding mechanical properiics of matenials wall Jelp in
setecting the suitable maierials for varicus enginesring applications,

1, COMPETENCY
The aim of thiz course is to help the student 10 allain the following indusiry ideniificy
competeney hrough variows teaching leanumg & perences:

» Estimate siresses In strociural members and mechanical properties of neatorials.

3 COURSE GUTCOMES (Ci)s)
The theory. practical expertences and relevant soft skills associated wilb this course are to be
taught and implemented, so that (the soudent demonsteales the following indestry oricnted
C0a azsocioted with the above mentioned cormpetency:

a. Compute Moment of Incrtin of symmetric and dsyvmmetnie siroctunal sections.

b, Estimate simple siresyes i maching componenls.

<. Perlorm st o evaluate mechanical propenties aciording to India Suandards.

d. Compuie shear force and bending moment and correaponding shear and bending
shresses 10 beams subjecled o poant and uniformly distributed load.
Eztinane straeses in shalis nmder taisting moments.
I, Estimale sigesses in shor imember subjectsd to ecceniric loading.

>

4. TEACHING AND EXAMINATION SC HEME

T;:::.l:? E-xa w bl ko Sobogcmee
| [ Credid Theory f Practical
LT TP e FSE | Pa | Totw ESF. Pa | Tel
| Hys. [Mus Min Moy Min| Max | Min| Mas | Min | May | Min | Max] Mim
N IBE 3wz wt 00| wmo a0 2@ w0 | X5 | 50| 20

{02 Linefer the shenry PA, Ot of 30 marks. 10 marks are S micosprofect wssesmens fo
Fociirare e grorior of OO0 v dine vonnrinime N) arcere B fne ovenone of Folesds to fie dokee
during the semester Jor the asagsyment of the cogeirive dosneits D vequeed for e
erifcaante B8 o ehe C00

Legenifs: LeLeoiure: T - FutortalTvacher Guided Theory Practive, P - Praericoel. © — Credi,
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AT [TNTTERETI I Comrze Ciade 2330

5. COLURSE MAP {with sample COs, Prids, UOs, A5 and lopics)
This course map illustrates an overview o the Aow and Brkages of the topics at variows levels
of outcomes [details in subsequent sections) to be attaived by the stoden law ihe end of the

course, in all demains of learning in teems of the industiy/zmployer identifisd competency
depicted al the czmre of this map.
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Figure I - Course Map

b. SUGGESTEN PRACTICALS EXERCISES
The practicals in this section are PrOs tie sub-components of rhe ©0s) 1o be developed and
aszessed i the student for the attinmen of the com peie ey

| |
| vnp | APPvox. |

Practieal Qutcomes (PrQs) ‘ Hrs

B
Ma. |

| -
No. | o euired

| ox

1 | Detennine yield strezs, whinnte s ciling stress of hild

Steel by conducting Tension 1o

= 1: by |
il t‘-_.l‘tj_
I |0
i3 N R -
METE - Fimal Copy D1 20042008 5 F Wy Fage 2 of 10



RN T N E T rhE Uvarge £ b, 37 HH

5 Unie | APPTO%-
Hu; Pracrical Oatcomes (Priis) N Hrs.
) 7| Reanired
1 2| Delgrmine yield sirezz, wltimate siress and breaking sicess of Mild ] 02
Steel by comducling Tenston st {Part 1] oy poer 1333240 . _
3 Flot siress-swain disgram for Aluminium by conducimg Tenson 1 LA
test (Fart 10 a5 per 15 160% _
4 Flot slvesg-=tvain diagram for Atwminism by conducting Tension | L
| | test (Pawe 1) as per 15 1508 _
5 | Calculare compressive stength of Dugtile such os Mild Siecl 1l (o

(A5, Aluniniw (AL, Brazs (Br} Copper Qo). using
{ompression testing machine as per 15 14534 _
6 | Caloulyle compressive strength of Brntle maienals such as Cast 1l 02
Iron {13, High Carbon steel psing Compression testing machine

| oz per 15 14E5E

7 | Deerroine shear strength ol variows melals such as M3, AL Br el 11 a1
Cu fA Dy bva melals) by Single Shear lest az per 18 3242 . .

& Drerernune shear sirength of varicws metals such as MS, Al, Bram I 0l
O Ay twin metals) by Thivhle Shear testas per 15 5242 _ _

9 | Evalume wughness of Ductile and Britle matenials such as M5, It o
| Al Gr and Cu, by conducting lzod Impact test as per 15 1757 _

1} | Determine energy absonpiion capaciy of Dugiile and Brule ]! Qi

matetials such as M3, Al Brand Cu, by conducting Chanpy
[mpact t2st o= per I8 1558

[1 | Dormw Shear force and Bending moment disgrams of piven loading | 1V | 02
using open seurce SFEM simulation software. _ _
12 | Find flexural stength by conducling Bending Test ou timbe beam | 1Y L

of Bectanpular cross section with shorer side hovizontally oriented
| a3 per 15 1703, |5 2408 _ _
13 | Find flexucal sirength by conducting Bending Teston timbel beam | 1V 02
of Rectmngular cross section wath shoder side verlicaily oriented ps
py 18 1704, |5 2408

14 | Deermine modulus of rigidiy by cineloctiing Torsion Test on M3 A {2+
{1t Iy as per 15 1717 _
1% | Deermine moduius of vigidiee by conducting Torsion Test an ME Y 0l
| {Part Il az per 15 1717 _ |
16 | Delermination of Divect siress, Bending stress and Resullant ¥l Ll
| slressey loe o eiven praclical ad Hproch _
Total il
MNare

oA wpgpesie Jist of Prds i goen m the above tolle, More such Prids con be wdded 1o
wtiterieg thg 0 gl wonyretorer A feaficlal sefa of mikiennn £2or meere praciiced meed rr b
prerfiaraiced, oar of whecH, e peacticofs aneled ax 7 ore comprdsory. s thoet tiae wd iedern
recches the Mrechdon Leved' of Denve's fevchomosor Dontain Tavanomy” as gereriily
ruipritiedd e dhe aclesiey

. Tl Peeceve gmd CPeoadiect refored sl
arccarcdiier f o xangre shed vomprle Gl

;:...l.rrufu' WAl cach Prid s o b asveoed
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Sinzrg b ol Flmberinds Csn Uale: PR

5 Mo, Performance Indicalors | Weightage in %5
3. Avrareness abiont spnific ance of paticylar fest 15
b | Lindersinding working principle of machine 15
R | Preparation of experimenial senp 20
| d. [ 5'.'=|II|_:.' and P TR TR 2'}
I < | Observations and recording | I
f | Imterprctation of resalt and conelusion | 10
R | Angwer 16 sampls questions | 5 |
h. Sulvnaxsivn of report in rime | 5 |
Toinl 104

The above PrOc alzo comprise of the following secial skill#attinsdes which are Affective
Domain Oulcomes (ADCSY that ae best developed thiowgll the hibomorflicld based
X Perie e

i, Follrw zafety prachices,

k. Pracice good housekeeping,

c.  Demonsirate working a8 a leader’a ieam member.

d. Maintain ioels and squipement.

g Fallow ethical Pragliges.

The ADOs are not specific o any one Pros, but are embedded in many PrOs. Hence, ihe
acquisiiion of the ADUs igkes place pradually ip the siwlent when s'he vnderiakes & series of
praciical experiences over a period of time. Moreover. the level of achisvement of the ADOs
accarding 1w Krathwohl™s ' 4 ffective Domain Taxanaimy” should pradualty increase as planned
[ I

s “Yaluing Level® in 1™ vear

« “Organizing Level” in 2" year

« ‘Characterizing Level” ip 3" vear,

T AMAJOR EQGLUIPMENT! INSTRUMENTS REQUIRED
The major cquipiment with bread specification mentivmed here will wsher in wniformiy in
vonduct of cxperimenls, as well ax aid 1o procure equipment by authorities concerped.

| ]

],,i'h Eqguipment Name with Broad Specifications ;rg“
1 Universal Testing Machine: Caparity - 100 s, Type: Meghamical ype '
| digilat, electrically Operated. Accessories: {1 Tensile 123t atachment far Hat 1o g
and round specimen up 032 mm. (I) Compression test atachment {3) Shear d
test atachment with 2i2es of bushes 5.6, 8.10.12.16.20.24 mm. {4) Transverss iT..E“I 3
| 1=t attachment  with bending  Punchib)Service donlsfd) Operation amd | e
| maintenancs mankals - 3 nes (71 adness anachsen
Digital Exdensometer: Least count - 0001 o, Mas. Extension = 5 mun
siingle dial gavge Tor 3040 mm. 60 mm. 30 . 100 mm, 125 nun gauge (L
length
3 | Impact Tesding Machine: "
CHARFY Test Apparatoz: Pendulum drop angle 1407, Pendulam eiTectjve o 10
WIE2002T kg Sevikng velocing of pendy w20 mfsee; Pendulum inpac )
enerpy 303§ Min seale crdualion i E-i_:_rir:l:l__\.:l_xis. of peodabam e |
Y =~
| [ 2
gl | B
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Mg ih of Maleriss

8.

M.

st

Equigment Name with Broad Specilicodions | S.Ne,
from center of specimen to specimen hil by pendulum El5% mm.

120D hmpact Test Apparatus: Bendulum drop angle. 90°-120;  Pendulum
affective Wt 2025 ke; Sinking velocity of pendulur: 34 mfsec; Pendulum
invpact energy: 168 3; Min seale graduation: X, Distance of axis of
pendulum rotation from conter of specimen to specimen bit by penduolum -
815 mm
Torsion Testing Machine: Fixed with auto 1orque selector 1o regulate iorque
ranges Contains geared motor to apply torque W specimen through eearkox
Alached with aviographic recorder lor relation betwean wigue and angls of

Accuracy ' 1 % of the true Wrqoe

Suilable For: Twrsien and Twist st on deverse mctal vods amd Macs
lorque Meosurement by pendulum dynamomerer sysierm _
T | Compression Testing Machime: Digital display manual conuel compression
testing; machine; hax. Capacily (KN 2004 : Measuring range: 4%-100%
of F3; Relative amror of reading: = 1%, Max, dislance behween two platen
| {mm): 330 Compression platen size (mim} 22002207 Max. piston seeke 12, 13
() 0207 hax. piston speed (mmdmin: Apprua. 3 Colomn clearine:
{raany 30200k Oil pump mowr power (JOW): 13, Whole dinenzions

Courr Ol Z2HE

P,

14, 15

{raen} B55%3R0% 1435

Strain Gages set CLA-13-125UR-350 Sirin Gages, CEA-TH-1250UE-33)

Strain Jages; CEA-00- 125UT-35¢ Sirain Gapges. Wilh strain gauge data I
logeer and conhmecting cables.

Freewarsfopet source software for drawing 5F and BR diagrams. T |

UNDERFINNING THEORY COMPONENTS
The following topice are 10 be 1aoght and assessed in order to develop the sample s given
below jor achizving e COs o anain the identified eomperency. More L0S conld be added.

L1 T

Llait -1
Mamend
i of Inertia

Unii- 11
i Sinapde

| Blréss and
| Slraims

Unit Qudeomes {0)
. it coenitive domain )

| a. Calewlaee BT of the given
alandard shapes.

lb. Calculate MI of the grven
simple composils shape.

e, Explan with skeiches effect
of change in MIin case of
the given beam and ool

id. Caloulane Palar t1 and
radius of gyraion for the
friveln body

| Za. Caleutate axial deformation
and axial siress for the given

Topics amd Sub-fopics

|1 Concepl of Moment of lnertia (MDD, Fffec
of Ml in case of bearmn and colwmn.

|2 MI about anes passing throwghb cemnond,
Parallel and Perpendicular axes Uwore,
Polar M1, radius of gyration,

|3 Ml of standsrd basic shapes.

t.d M1 of Composite plans figures,

2.1 Equilibriviin, Ragid body, Defarmakble
biody.

giress condition. o e Avinl Stress. meaning. Resistonge, Types |
b, Uz Hooke™s L [0 S E‘.ﬁ.‘l stresces; Avial (linear) Strain — coneepl, |
.!-' Pl o T-ﬂ‘
o v

e AR
LAY o T
2\ I FL 1j J T
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St o0 Maiingdh

24l
e
X
Unit -1 | 30
Mechanica
|
Prepertics | 3b.
aml Ilastic
(onxtanig
of M elals 1.
[ -
3d
Ie.
I
Unielv | ag
Shear
Foree - Ah.
Gemding
Momeni 4,
and Shear
Suresses-
Bendine | 4l
Siresses

de.
|

4]

MSETE = Findl Coger L 200X

Livem alress conedilion.

CCaleylate Modulus of

Elasticny and Ficidny for il
gl sitwalion,

. Petermine natuge and

miapniatude of thermal stess i
e riven silanion.

Diraw stress-straim ¢urvs of
the given ductile apnd brule
material{a] m engion.

~ Caleglale slear siresses for

the given single'double shear
R TSy

Identilfy type of detornmation
lor the given type of load
with justification,

Evaluate different
mechanical peoperties of 1he
iy a2l

TIdentidy Wypes of boud wcting |

i dhe given shtualion wilh
justifcation,

- Identily Lype of malerial

Fromm the given data with

s tification,

Caleulate steain ond axial
delimation in each
divectiiny under the arven bi-
and 1r-axial stresses,
Eslitnate Resilience,
kosdudips of resilience, Pronf
Peezilicnce for he piven
Lass.

Calculare 5F and BM For
the given load s beam.
Drraw SFM and FMID For
the given loaded beam.
Locote point ol macimom
B0 and poant of conira-
Flexure i the wiven case
Dreaw dellected shape of
beam froan the wiven BMTD.
Lise Meswrnd formedn oo
the given bending sitont
Drravwe M amd cxiren

| 4.1

fof

Coanuu ot 2F5(0m

19 purs.

Hooke™s Law. Youne's Modolus, Axial
delomuatien ina body and heedies in
SETICS.

Dehovior of ductile and Drittle ooerjals
subyected W0 axial tension, smess-srain o
Load-de larmation eurve, Limil of
propelionalily, yrelding, prrmanent set.
yield strecs. ulliimate stress

Ehear vireds und shear strain, Maduluz of
rigidily, punching shear, shear connectors,
smgle and double shear.

Temperature stresg and strain in case of
bodics having uniform cross-section,
defermation fully prevented, ficld
£xnmphes.

!'_'l
[

11 Types of heads {actions and relaied
deformations, Flexure, forsion, shear.
hiechanical properties. Elasiizity, :
Plasticity, Ductiling, Brinleness,
Malleakility, Fatigue, Creep, Toughness,
Hordteess.

Seength, Faclor of Salety, Stiflioess and
flexibility. |
Lin¢ar and lateral strain, Poisson's ratio. |
changes i lateral dimenziom.

Lini- Bi —Tri-axial siress svatems, Sirain in
exch direction, Bulk modulus, volumetnc
aMiail,

Eelavion between theee moduli,

stress due lo Gradual, Sudden and Impact
load, corresponding defomation. Strain
Encrgy. Resilisnce, Pinof Resilience and
Pl ks o rezifienee.

4.4

1.5

4.0
33

Types of Beams § 3imply supported with
o without overhang, Cantilever) | I'ypes
ol loads { Peint fead, Uniform|y

| Distribeied loady Bending of heam,
deMevied shape,

zaning ol SF and BM, Relation between |
thern, Sign Convenlion,

SFD angd BMD. Location of poinl of
maanun Bhd. Deflecled shape firom
BMIY, Location of Poinl of Contra-
Adlesure

.J'T!'fj:_ﬂu_.-l'- ol simple bending, Assumptions in

4.2

e
\E
B i-—\,
| =
! ! .
| J'JI

o

YTy
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Surneil e Bdaleniils

Iibers in bending tor the
Eiven beaim.

dg. Determine Seconn modulng

atd Mamenr of 125istance
for the given beam.

dh. Determine bending sireis

and shesr siress tor the
given load and beam.

di. Diraw bending siress and

Unit-V 4a,
Tirriom

5k

S,

ad.
Unit-¥1 | ta
Digect and
Bending
Siresses Ok,

..

Ol

shear stregs variation
diagram lor the given
brann.

Use torsional equatien i the
given siualivon

Caloulale torque and power
transmaatted by a shaft o the
given siluation,

Determme shear sress and
angle of 1wisl in 3 shafl for
the given power to be
tramanan tedinongue.
Drtermind diameter of shafl
for e given shear stiess’
angle of twist.

. ldentify machine componenis

subjected o 2eceniniciy with
Justification.

Caleulate resullant stess aed
draw resuliang $ress vanation
diageam tor the grven
Stuancn.

Mark core {kemel} al the
piven sipndard seciion,
Dretermine sice of componc i
for the given stress condimon,

4.5
4.5

4.7

5.1

.1

.2

.3
6.4

e Cole 23 HH

theory al rending, Flexural fonnuls,
Heumral azis.

bz ik of resistance. Section moduolus.
Bending stress vananon diagram Hcross
depth for cantilever and simply supported
beant for synmasirical and unsymmctrical
SECTIOns.

Transverse shear sireas, average am
maximum shear siress, Shear stress
varialion dugenm

Tarsion: Coneepl, Feld applications
iShafi. Nlange couplings, shear bolts).
imsional vigadity, lorsional equation amd
assurnplions,

Torsivnal resistance [or hollow and sclid
circular shafts, Power iransmited by shait,
replacemen! of section.

Awial and eccentric foad, ellecis of
eecentricity. Field cases (Hook, clamp
Bench Vice. Frame e},

Avinal feess and bending stresz, reswltant
siress e salies, resulant siress vt
{ Eccentricity abowl one axis only).
Linmtmy eccontrictly, Core 0f se¢lion.

v tension condifion,

Mote: T aitcein e CO% and competency, above fsted U6y meed fo be pmdoriaken o achicve
i A ppdicorion Leved” o efove of Rloost s Copaitive Demein Feoowitnty

MEETE = Fival Copy Do 20,04, 2013
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e SUGLESTED SPECIFICATION TABLE FOI QUESTION FAFER DESIGN

Diseribution of Theory Marks

i | Teachi .
':1':1" Unit Title Fiaehing | U | A | Toml
’ s Level | Level | Level | Marks
I | Momem of nertia ot | 02 | | 04 |
Il | Simple slresses and Siains L T .~ if2 6 N
Ml | Mechanical properties and Elastic "
: | Lonstants = _ G2 0z _ s L
IV | Shear finee- Bending Mowen apd . .
| Shear shigsses- Bending shiesses 15 _ 02 s | = =
V| Torsion | 00 |02 | v
\ ¥ | Tarect and Bending siresmes 06 | 0 | o2 s 10
Toial 4% i 14 A T

Legends: £=Remembor U=Undersiond, A=Apply and ehove (Eloom s Kevized daconony)
Mg Fhis specificotion tabde provides gemeral gutdelines to assist sindenr for their learning
il 1y fearohers to teoch witd wisenr sulents with resprect s aitainment af (0 The cotned
distrifestion of merks o differens woononne fovele of B U e 4) n the Jrastion paper wr
ek frome afgee fuabie

* These 28 marks should be equally divided between Shesar Guces Bemting Moment® and
*Shecar stressess Bending siresses”. hence questions of 14 marks should be aske) from each of
Ihese lopics.

10, SUGGESTERSTUPENT ACTIVITIES

Cuber then the clazsroom and laboratovy Jeorping, follawing arc the suggested student-related
co-chpmealar acnaes whikh can be umbeniaken i accelevale (e alwinment of the various
oltomes i iles coumse. Sudents should conduel following activities in zroup and prepare
reponts af aboul 5 pages for each achivity, also epllectrecord physical evidences for iheir
(shudent’s) portfolio which will be vseful for thair placement intervisws.

Undertake micro-piojecis.

Prepare jonmals based on praciical peefnemed in hboratory,

Poster presentaliom on Ay obe: (opic.

Marker survey specific W propenies of variows type of materials used in
hechanical Erngineenng

o oo o

1.  SUGGESTED SPECIAL INSTRUCTION AL STRATEGIFS (if any)
These are sample sieatepies. which the 1eacher ean use 10 accelerale the ananment of the
various cuttomes in ihis sourse: '
A Massive open o onbing comses (MDY may be nsed woeach various tupica’zub
lpivs.
b LT B dtept Noo  does nol mean only e Irditions| lecture methed, but Jiffercnn
Lypes oF teachimg metheds and media tiat are b be emploved o develop the outcomes,
. Abow 13-20% of the fopicsiub-topics which is relatively simpler or dezcriptive in
nitwe iz o be goan o the sadents tov self-directed learming and assoss Lhe
developmeni ol the CO: through <clazsromin presentations (see  jmplementalion
puide tine Jor delols).
d  With respecy 1o iem Mo 10, t2achers need W ensure lo create opporiupilics and
PROVISIONS o ca-cimvicifar activities
2. Guide studdentiz) in underiaking pgon® o,
[ Dremonsicale slems 1Jhm:.-|.;-j;1-t-, belang £ig :n":ié_ﬂ_duiug Lhe practice

-+ a ... .I; T—
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Encourage students 1o tefer different websites to have deeper umlersianding ol U
subject.

Ohzerve continueusly and monitor the perfomiance of 2tudents in Lab.

Show videaianimation film 1o demonstrate the testing of different matenals.

Arrange 2 visil lo nearby material festing lab.

Use (lashfapimations 1w exphain he failure of dilferent machine componcnts under
varions load sivations.

e -

1.  SUGGESTED MICRO-PROJECTS
aly oive miicro=project is planned 1o he underaken by a student thal meeds to be assighed
him/her in the beginning of the semezier. In the first four semesiers, the micro-project are
proup-bazed, However, in e fifih and sixth sermesters, i should be preferably be individualiy
nndertzhen 10 buld up the skill and confidence in every student i bevone problen solver 50
that s/he contnibutes 10 the projects of the indusiry. In special sitwations where groups have (o
be formed For micro-projects, the number of students in the group should xos exceed rhree.
The micm-project could be industry application hased, inletnet-based, workshop-
bascd, laboratory-based or field-based, Each micro-project zhowld encompass two of mors
COs which are o Bt an wiegration of Prds, UDs and ADOs, Ench student will have Lo
maipain dated work diary consisting of individual contribution in the project work and give a
seminar preseotalion of it bafore submission. The toial durgtion of the micro-project should
pot be less than 76 frixfecn) stiedent engagement honrs duning the course. The student ough
1o <ubmit icroeproject by the end of the samester 1o develop the indosiry anented COs.
A suggestive Tt of micro-projects are given here. Similar micio-projects conld be
added by the concemed lacully
a. Collect infurmation and present in tabular fonn, valwes of differsnt engincering
properties of five standard mechanical engineering maleriuls.
Present a seminar on diltereni testing methods wssd m mdusicy.
Prepare models of single and double shear condilions.
Prapare a model of a shafl o demonsirate relation between length and angle of twist.
Prepoe an excel sheet to calewulate SF and BM inoa simply swpponed beam and
cantilevel beam.
Colleet information comprising of different yuachine componsnts subjected o divect
and bending Siretses,

P s

s

13, SUGGESTED LEARNING RES(OLIRCES

I .
1_ rf; Title of Baok Author Publication
I | Suenpih of Matepals | Puima B.C Lazani Publicatiems {pi Ltd. New Delha

| _ e, 2015, ISEN: 7R 131304239
B Sirengih of Materials | Fomamurtham 3 | Dhanpat Rai Publishing |, New Thelhi;
. 2004, 150M: 7821843 7264

|3 | Suength of Matenals | Timoshenko Gere | CBS.2 ediion. 2004, New Drelhi,

' ISEM; WTAR | 239089034

4 | Streagth of Materials | Khurmi RS 5. Chand Publishing. Hew Delhj, 2006 ,
| ISBN: 9788]71 92R229
5 | Strength of Materinls | Rattan 5.5 Mr:Gmw Hill Education;, Mew Delhi,

SO SPE93F5G551T

MEBTE - Final Copy Dt X004200% Page O of 10




Sareig i o FeLpec k. Course Coade 23300

. SUGGESTED SOFTWARE/LEARNING WERSITES

a. opteliitm_acanieoursess. AT Slectore®s 02 3% 20and% 2024 him
b enowikipediaorgiwikifShear_and_moment diagram

<. www reestudy coukimech® a2 0pin G 20h2 fotress pd F

d. wwwenginesrsiudent.coubfeiress and strain ol

. helpa:fvewna it cdwarc/worksheps/pd fa'Moment_Inertia pdi
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Frog s Naume : Mechanical Eugincering & Awiomobile Epgincering Frogring
Tregrans Code i AL S ME

Somester : Third

Couwrs: Title : Basic Elecirical & Electronics Engineering

Course Codde 1 21310

1. RATIONALE

Diploma ¢ngineers (alse called technologisis) passous lave o deal wih eleciiical and
electromivs engmezring praciples and applications in industrial processes of diflerent Delds. [f
s therefore necessary for them to apply the prnciples of electnical and ¢lectronics
enginecving, This course will make them conversant with elecirical £ elecimnic engimeering
nspects o manufacturing. production. fabrication, autcmobile and mechanical enginesring
pazed processes in dushiies,

2. COMPETENCY
This course is 10 be taught and implemznted with the aim to develop in the siudent. the curse
owieomes (C0s) leading to the altaiimemt af follewing mdustry identified comipelency
gy pecizd rom this coorse:
o Use electrical and elecironic equipmend  salely n mechanical cngincoring
ajrplicaiboms,

3. COURSE OUTCOMES (COs)

The theory. praciical experiences and relevant soft skills associated with this course are to ke
taught and implencnted, 0 that the stadent demonstrates the following indistme oriented
COs asociated with e above mentionsd compeieny:

Use principles of eleciric and magnetic circuits w solve engineeing problems,

. Determine voliage and cwrrent in AL Sincnts.

Coment ansfiprmers and eleciic molors for specific requirements,

lenlify ¢lectmme componenis inelecteie circuits.

Lize relevant elecironic components salely,

Llsg aelenant eleciric/electronic proteciive deviges safely.

oo g

4. TEACHING ANIF EXAMINATION SCHEME

Teavhing | Exnomyin1p tbnm et
Schewmc | )
Creddid . Theiry Praeibeal
L T P {L+T+P) Paper ESE | Fi Tanal F5F Fa _ Tl
Blis. | Biay Min | Mas Min | M |Mln Plax | Min | Mo Min | "I-'IM: M R
s <13 s sl x| et 00| 10w | dn | 2@ | w0 | 25| w56 |

FA02 Phacher phee s A D ol B ek, J0 Jhors aee SO mforie-prodic assessinem 1o
Perc it Fratepigpions of U6 o the rensairigg 2P auoeke Iv fe averdaye of Xreefy fiv he (odien
iy the semester for ife asseaniond of ke cogrithee domoin Uk roguived for the
SRR ad e {E

Legenidv; E-Lecizre. T = Trtowiedy e frer |

J!?lr.;‘.l-f Lheewy: Proctice; P - Pracricad, C = Credlr,
ESE - fond Sewmenicr Exoinetion, FA -

""-:- --‘I SR

-.".-.H"'- -'r -‘"\- l‘r
I-ﬂ_ll |' r:‘_
- 1
| g ! i1 =
.I,l:,:_-, te |J _,l...._.
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5. COURSE MAF dwith canple ('O, Prods, D0s. ADO: and topics)

Thiz course map illusirates an overview afihe Now and bnkapes of the wopics at vaniouws levels
of cutcomes (details in subsequent sections) 1 be attained by 1l studer by the end of the
cowze, v il doamaing of learning in lerms of the industeezompleyer dentificd competony

depicted at the centre of this map,

Topmr LI elLh I " 5 -""'-.;,.,;,_ i | S
........ TieL Bl ¥ i vl i
b £ ' Fal nices e i “..--'
" T ] _| - Pl day gy - i
I i _.r' o [ o= ey — R 1]
A IR P bt el - >
' - . .I -‘ " :
F = e
- - g
- - [ - Py
¥ 3 = Cypls / s,
i et o R et e = S
vl jrmmloma s UL~ Aeahing 1 e
e -y 1. . % i ik i
2 Lkl TR - S e & e o e L -
e o= . — el | b e — .
r S e e R -
' W T el e i e CIR I [ || yatemijdes ol m }' ) W
r" ' '__ i RIFCIT a i el el i I ok Wik L Y
r i "':-----.......---"'I II“"' T A ol Lyl __.-"I P D --.."'-'u
Ir L . S bkt Ll 'l.\ o ._:
; ¥ _._,..-—-1_" e =g 0 L ”:I-:. |I|I| i - I ;
1 d L 01 el s
F ’ fanm r P
: ' L0t b rym ol Sl et et T i
i e ek kil et gl (1 . I
1 ! "H e '-! drr ke pahHL (B e e | ' "; [ L 1 '.."\.:
Y A i X nHAr i SN IL_ s i _,.-"
' ' N . L ol L g 1
I. i .""I'|||-| M ainai 3 1] [ - o l:.-ll.ulln.-. I.- . |
. ¥ ey ekl by . |1Ir\-I|r w1l “\I_ - = i wapyberedy ".
v ' ',f e e i —_ SR S =l
E R - TYErL v o I ||||| i Fll il ik i #r
" o ey "\,‘ .|"'r ; ':I s o _‘___. i
n Y, S, Il S i d ¥
L ) i, — < n ]
Buira gml -t il ¥ BT L
i v ol : t i ik S .-
...... oy bl 1 = . JETSE YT I .
. a = it i ] Tosph Tia
T e Tkl I
........ ® - R ey L
; s 2.1 ' ) o - I-.:I |I' Ilu [FTY -
] T B R el N e W
3 e : g 2 - iy
Leyemp:
l_.l'"r-..--l--""h e L T -l"'l t" - P - -
! . i PR . I et A Temiep
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Figure | - Course Map

6. SUGGESTED FRACTICALS! EXERCISES
Lhe prachicals i ihis section are Pros tiee. sib-components of the (O3} 10 be developed and

asaeased in the student for the atainment uf the comipetency,
| |, . Approx. |

I"'? Practical Quicones (FFros) Hrs.
>, No.
- Hequlred

Lretermine the permeability of magnaiic material by plotheg its B- I (v
| H curve
| Measure voliage. curvent dawd powr |- pha i carcmit with ]
| resestive gl {

02|

1.3

|
|
I
|
|
|
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Th B Tk

| 4 . upit | ADPros. |
| Iractical Owatcomes (Me(ds) Hirs.
No. | Ne. Reguired
| Measure voluge, cuerent and power in R-L sevies civcuil, I oo
Cretermine the ramsioemation catio (K ol 1-phase racstomner, 111 {2
Connect single phaze iranslormer and mzasure inpal and oup 1T LB
quantities.
A tdake Star and Delta connection in indnction motor stacters avd in 02
measurs the line snd phage values | |
| 7 Ldentily various passive elecionic camponentz w the given cucwit | 1V il
¥ Comnedt vesistors im series and parallel combindicn on bread board | TV 2
apd measure is value wsing digital mullimeter .
|9 | Connect capacitors in series and parallel combination on bread | TV {2+
bourd and measiite its value wsimg mullimerer |
10 Ldentilly varivws active elecuonic components i the given circut (kY (2
11| Uze multimeter b measure the value of grien resistor v L¥;
12 | Use OB tester to measare the valuwe of miven capacitor and Iy )2
imcdicior.
12 | Dretevmine the value of given resistor usinge dignal mullimeter 10| 1Y (x*
conlmn with colom code,

Ga*
02

-

-“

4 | Testthe PM-jupciien dicdes usimg digilal mulimeier. L
15 | Teat the performance of PH-junction diode, v
16 | Testthe perlormance of Zener diods | ¥
| 17 | Testihe performiance of LED, v 1
=1
V]

Lt Flentily shrse Lenminals of & tansiswr wiing digital wultiméencer, 0
v | Testthe performance of MPPM ransisoor. 02

20 | Derermoing the cument pain of CE tranzistor conBguration. I I
1 | Test the performance of transistor switch cireuil, Yo &
22| Test the performance of tranzistor amplifier cineuon L

Tatal | 44

Nirde

i A apgmestive fia of Pk is given i the above tafiy. Mie Suclt PrO can be adeed o
ttiair the OO aitd compedeney. A indored war of mitinnen {2 oe more prococed seed i be
peefarmed, ot of Wkl the paraetie aly wewked o ' wro comprdiory, se the the sircdeis
recches the Precizien Leveld” of Dave's Porchereotor Doesin Tecanium” ok aeperaify
regreecved By dhe indfissry

W The cPrpcess amd Procivert rototed sEENY oxsociaded witln cach PrOr i e by dasessed
aoueling foe o fegebesie sample i below;

o n B b — I

. Mo, ' Perdormance Indicaiors Wiighitape in %a

Preparation of rxpenmental 3¢ ) 20
Scitmg and vperalion 20
Salely nensures 10
Orhservatians and Reconding 14
Tterpretation of resull and Conclision 20
Answer W swnple quastions 14
Subwnisson ol report o 10

Taikal 1o
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The above FrO: alsg compnise of the lollowing  social skitlsfatlitudes which are Alfective
[omain Culcomes [ADWES) that are Dest Jdeveloped throagh the laboratoryifield basad
CAPENCICES:

Follow safety puaclices.

Proctice good hewschecping.

Demvonsirate working a5 3 leader?s weam mienber

Mainlain als and equipment.

Follow ethival praclices.

moEr T

The ALk are not specific to any one PrO. bu are embedded in many Prds. Hence. the
acquisition of the ADO= nakes place gradually in the studemt whien silve wndentakes & serfes of
prachical experiences over a period of lime. Moreover, the level of achievement of 1he AU
aceording 1o Krathwohl's *Affeciive Domain Taconomy® shonld gradually increas: s planned
below:;

= “Waluing Level' in 1% vear

= “Orpanising Level” in 2 vear

o Characterising Level in 3 vear

7. MAJOR EQUIPMENT! INSTRUMENTS REQUIRED
The major equipment with broad specilicaion mentoned here will wiler in umfanmily in
conduci of expenments, as well as aid 0 procaee cquipment by authorities concern:d.

: Tf“ Equiprent Name with Beoad Specilicatians m
1| Singlz Phase Transformer: 1EVA, singlesphase, 2301 1 5V, air conlad. 1,5 |
_ enclosed type '
2 smngle phase ouo trans fonmaer {Dimosersealy - Singele-Phase. Air coofed, L3234
| enclosed mode). Tnpue O — 230, 1908, Cuiput 0 - 270%chs _
i | Lamp Hank - 234 V' 0-20 & .17
4| Bingle phase Induction mwtor — % HP.230 V.50 Hz, AC supply 5
| 5| Different tvpes of starkers | & |
& | Digieal eltimeter | Jand v digit, sepeate ranpe [or resistanes and 780,13,
_ | eapaciiinee componenl ster, AC and DC measuremenl, CHENT
| 7| Dual irace CROVDSC. SObAHz. 4.5 1% 20
£ Funclion genceator, 0-23Hz. For generation of Sia square. pulse and | 17,2132
| Iriangular wave shapes |
9 | LOR) Meter/Testar -

8. UNDERBEINMING THEODIRY COMPONENTS
The following topics are 0 be taught and asseased in order 10 develop the sample U0 siven
below [ achieving the C0: 10 anain the identilied competency. More L0 conld be added.

Unit Lmit Putgonves {110s) Topics aad Sub-dopis
(i cognilive domaing
Eletirical Engineering

Uit — 1 " la.Explain the given technical | 1.1 FMF. Current. Potential
Electric terms related to electric andlgé-’i-ﬁ . Uhiterenca. Power and Encrgy
ﬁ— L
T - I. ..ll'
|': / 14
[« &
: |

- —rr
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Unit | Unit Outeomes {UOs)
. . (i sognitive demain »
awindl [ magneue cireats,
| Magnetic | | b lnircpret the given B-H coeve.
Circuirs | e hawegnet hysieresis loop of the
eiven material,
Td. Apply Flemung's right hapd ule
| and Lenz's law for
determination ol diceclion of
indwced emf in the prven
51 laalion.
Unit=11 | 2a. Explain antiboles of il given
AL, AL quanlities.
Circuits 2b. Fird cicrents and ~ollages
the given serics and paalle]l AL
CIrCiIs.
2¢. Dexive the coeeent and voliage
relalionslip i the given Slar
and delta connected circuns
2d. Detennine 1w cumrent and
voliage in the given star and
delta crnnectinm.
2. Solve simple avaer;al
problerns related to the given
AL circuils,
Unit= 111 | 3a Explomn with sketches the
Transfonom constroctinn and working
cr and principle of the miven 1ype of
| single single phosc iranslorme.
| plhase b Explain will skelches e
inductis+n working principle of the given
100 HRES Autoteansformer

Describe with sheiches the the

constrsetion of the given single

] phase melor.

, 3d Caplain with sketclws e

I waatking principle of the piven

| _ simgle phase mduetion molirs.

| _ Electrimic: Tngineering

Unil — V| da Dilferentiate berween the given
Electronic astive amd pagsive elecipome |
Componen CnpRNEnls.

s Ab, Caleulate value af the

MAETE - Fiual Copy B 20002044
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Topics and Sub-ropcs

[ 1.2 b BT mapmeh Fonce,

permienbrilily, hiysteresis loop,
reluctance, leakage factor and B-11
CANve.

1.3 Analogy berween el@ctric ond
tagnetie S,

b4 Clecoromapnetic ividictun,
Faraday’s laws of eleciramnagneds
induction. Long™s low, Dynamically
induced eml

1.5 Siatecally induced eml ) Self

indsed em Db} Molwally induged

amnf: Fquatinns of sell and mutual

induclanes.

Cyole, Frequensy, Periodic tine,

Amplivwde, Angular velycity, RMS

walve, Average value, Form Faclor

Peak Factor, impedance, phase

anple, and power lacior

duthematical and phazer

representation of alternating e
aned current, Yo llage and Current
relationship i Star and Delea
COnneCliong.

A . in resislors. induclors and
capacitens: & O in R-L senes, R
sevies, B-L-C serics and  paraliel
cicuis Power i AL CoCucuits,
power riange e
Ceneral constrachon and pringiple
of dillzrent tvpe of nsformers,
Em{ cquatian and tansiormanon
rotin of 1mnsformers,

Ao ansfanmes

Consuuction and Working primciple
of sngle phass A U mdid.

Types ol single plss metors,
applicatinns of single phase motors,

[}
'

Xy

3.2

3.4

Achive amg passive components;
Resigior. capacitor. inductor
symbw s, colour cades.
cpecifeations.

ey
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Raain, WRgarml el Lol univs § o 1imy

LImie

and
Signals

LoV
Dhardes aml
Appicalio
ns

| Unit= V1
Bipolor

: Junction
Transistor

Unir (raleomes (LI0s)

{10 commtive domain)
FEEREIOr i Capacilor aeng
colour code.

Caplain Uw piven signal
pEmnetens with sketches
Idennity the given type of 1Cs
based on the 1C nuomber.,

|47
4.3
Ac,

44

dd
Cxplain witly skelches the Y
working of the given type of
dinde using ¥a1 clavactensies
Locate the: zener vollage on the
given V.| charactenstic wilh
justification.
Caiplamn wih shetches the
wirking ol e given 1ype of
| rectitier oz circed diagrans.
B Justily aeleciion of power
suppiy and LED: for the given
circm

’Sa

53

&

| 54

| 5.0

Explain wih skeiches the the 5.1
application ol The given nype of
Tranzisior 22 a swatch.
Dretermimee vhe currend gajn of
the givell Uype vl wansistar
| confignrations using Iranster
charng lenstic curve,
- Compare the perfommance of the
given fransisior condigarst ey
Selest e type ol ansistors awl
their configuations far the

piven appication. |

IE:I.

6.2
ifrb. i}
| b4

6.5

Liumpc dnby MO

Topics and Sub-topics

Vellage ad Current Sources.
Jipaals: wave o (siusoidal,
triangudar and square), vime and
frequency domam representahon,
amplilede, freyqueney. phase,
wavelength.

Inregrated Circuits - apaloyg and
digital

P junctica dinde: symbal,
construction . warking and
applicalions.

Zener diode: working, symlwl
vollage repulalor.

Fectificrs: 11alf weave, Full wave and
Grdee Fectifier, Performamce
paameters: FIV, npple Bcigr,
etticizney,

Filters: circuit dizgram and working
of "', 4 and “n' Hileer

Light Emiitling Dicdes: symbel,
construction, working principle amd
applications.

BIT: symbaol, constrietinn and
working principle

Trinsisier as swilch and amplilicr.
Lpoat znd Cralput ¢ haractenizlics:
CE. CB and O conligurations.
Urperating regions; Cu-off,
saturation and Active.

Transistor parnseters: CR gaina,
CE pam P inpul resisiance, output
resisdance. relation betweon (ol aul

o

Note: Tar aifterer te U8 and conmpsorenew, ebove figiod U0 need by by undertaken 1o uchieve
fin “Aperlicarion Levef and afore of Bfoom s Coustitive Masasin Tiocanamy”

9, SUGCESTED SPECIFICATION TABLE FOR (UESTION FPAFER DESIGN

| Unit Unit Titke Teaching | Distribution of Theory Marks
Mo. Hours R 1] | L Tatal
l : Level | Leved | Lovil | Marks
_ Elcctrical Engineering | |
[ | Elecine and Magneric Circuis 038 02 LB U UK
N | AL Chcuits ‘ 10 02 | | s 12
Il | Transiornver and sivgle plurse ’-/";mﬁ 0 | (O | 0k Th
o
-
L
MSBTE - Fimal Copy v, 20842008 (50| | | | | i'j Page & of 9
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Unit Uit Tille Teaching | Disiribusion 0F Theory Marks |
No. Huurs R u A Tolal |
E Bovel | Level | Level | Marks |
| o e maiors |
i Electromics Cngiweering | | - |
i_ Electronic compoenents ond Signals | 10 02 1 i L 12|
]i [hodes and applications | 10 02 | L 12 !
| W1 | Bipolar Junction Transisior 12 o2 id a4 | 14
| Total G i< 2 32 0 I

Legenids: ReRemember. U= Understird, A=Appiy and abowe (Blown s Reviged taxonom)
Nove. Thiv specificotion bl provides meterod gohfelines ti eyl sieademt for thefr fecrnings
Tl 10 tedeBees 1o teach and aveesy siederts with revpect e dnfoimment of Uiy The actnel
chstritration of aneks aé diffieear eeenmgy feveds jof B U omd A) in the quesion paper sy
Wiry from afiove Fobfy.

1. SUGGESTED STUDENT ACTIVITIES

Oher than he classroom and fabormiery learning. lollowing are 1he sugpested student-related
co—crrriciiar activities which can be utsdlartaken 1o acceleraie the attsinment of the varions
vulcames in thiz course: Stedents should conduct Following activities m growp and prepare
reports of about § pages for ciwh acuvity, olso collectivecond physical evidences for their
{stwlent’s) portolio which will be wsetol for their placement inlerviews:

Maks star delia connections of traglormer,

Cormect the vaniouz meters fo measure (e current and velage of induciion malor,
Vigil gite and interpret the name plare ratinges snd ddeniily the parts of a transformer,
Peczent scminar onany ¢f the abave o pelevanl topic.

Conduet mazker survey o iterpret the name plate ratings and identify the parts of an
InAUCHCh huodor.

Mo T

. SHGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These ate sample strategies, which the teacher van wse 1 sccelerate tie amainmem of the
WIS GULCOMES (N this dourse:
g Massive open aoline courses (MOOCsH miy be weed 10 teach various topicsfsub
Lipics.
B. LT ik fremr Ne. 4 does nol mean ondy the radinonal lecwre method, bt differsi
types of teaching methods and media thal are 10 be emplowed 1o develop the ocomes.
¢ Ahowt PR af the topiesdsibeiopics which is relatively simpler or descnphive in
nature iz to be given 1o the stadents (o seffffrected learsing and assess the
dovelopment of the €0z through classroom  prezemations (zce  implemeniation
grileline for detnlsy,
d, WAth respect to item Mok, bachers need (o ensmre W creale opporivonics am
provisions [T ce-crrricudiar aciivifics.
e Cwide stodeni:) in ondzrioking micnospropects.
. Usze Animations to explain the constmction and working of electrienl machines.

1. SUGGESTED MICRO-FROJECTS

Only oote micro-project is planhed 1o be undenizken by o student tin ireeds w0 be assigned w
Binvher in the beginping o e semester, I the first [our seoneslers. the Mecn-project are
gt e Based. Hlaowe wer, i the Tifth ancd <rah s slosbould e preferably be frdeldually
vl tor become problen sobver 3o

I '.I‘El".l
I : | I[ T T - ;‘
I|'-_'I- | 1 | ;'I::J
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Lint sfhve comtinbutes w ihe progecis of the industey. Tn special Situations wliere CIups have 10
be formed [or mcroe projects. the number of stdents in the gronp should sor exceed toree.

The micro-project could b andustry application based, imemet-based. workshop-hasecl.,
laboracony-based or field-based. Each micvo-projeet should encompass twa or mon: COs
which are in fact. an iiegration of PrQis, UOs and 81Oz, Each student will have to mainlain
dated werk diary consisting of mdrsdual contribution in the project work aod give a semina:
presentation ol it bilece submissicn, The wial duration of the micra-project should not be less
than F6 (sixfeen} student engagement Rodars dubing the course. The student olight 1o submit
micro-progect by the end of the semester to develop il indnsivy oriented COs.

A soggestive |ist of miceo-projects are given lere. Similar ncrosprgects Lonld e addad
by the concermed Faonliy:

a. Electric and maguwetic eircuit: Each batch will propare a coil withom core. Students
will moie the deflection of galvanwmetzr conmecred acnuss the coit for: movement of
the Murth Pule of permanent magne1 1owards and away [rom the coil [slow and fasi
movemenl), movement of the South Pole of permanent magnat wowards and away
frora the coil (slow and fast movement), Swdents will demonsirate and prepare a
repall based on ther observations. {Daradion: § hours)

b Tramslormer: Each baich will visil nearby pole mounted snb-station and prcpare @
reporl bascd on the lollowing poeints

I Ratmg: bV A raling, primary and secondary vpliage, connections
. [nfferent parts and ey fopctions
in. Earhing amangemenl

c.  Single phase induetion motor: Each baich will select a three phase squirrel cage 1ype
induction moter Tor o parbcular application (assume suitable wating). They will visit
lpeal efectrical marker {if the markel is not asarby vou may ose de Interivet} md
prepare a repont lased on the Rllowing poinis:

i ivlanfas ores

ii. Techmeal specifications
iti. Features ofTered by differznt manulacooners
v, Price mings

d. Teansistor us » swilch: Each batch {3-4 studens) will search and study datashes) off
ransiator and selevomt conmpunent and will build 7 st irsnsistor switch cirewin on
bngudbuand/Oeneral purpose PCE for vartous input signal.

e FPreparc display boards comsisting of elecivonic compomenis: Each batch (34
students} will preparc display Roards’ models’ chartsd Posiers o vizalize the
appearance of ¢lecimmic active and passive components.

. Dinde: Build o circni on general purpos: PCB 1o clmp a wavetorm at 3.0V using
divde and passive cotmpononts.

13 SUGGESTEL LEARNING RESOURLCES

Tutle of Book Author Pulliculion

I | Basic Elecwical Engiveering | Minde and Mital | McGraw Edoeanon. Mew Dethi, 20015,
| |SBM  TR-DOT-DEEST2.5

2 | Fundamentals of Fleciricad | Swnena. S.B. | Camnbrides University Press, Iyjes)
| Engincering | Pl | edidion 13BM - 9781 107464357
A [ Electmeal Technodogy Vol - | Therajo, £, L—— | 5. Cland publiciniens. New Delhi.
| pr B S SN G7RE 1T 1924405
-
i
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I
| 5 Titlc of Buok
| Na.
d | Electrical Technolopy Vol -
||
5 | Basic Electrival aml

| Electronies Engireennhg
6 A text book of Apphed
Electeonics
7 | Elecirenies Principles

§ | Fromeiples of Eteciranics

¢ | Fundamenral of Elecimnic
Devices and Chrcuitz

Author
Theraya, B.1..

Jeganlwesan, V

Sedha, RS

| Malvino, Albert
| Taul, Cavid

kdchiy, V. E.
| Mehta, Bohit
Bell Dewvid

o Ceale 225110

Fablicalion

5. Chand publicaiions, Mew Delhi,

2015, ISEN: 0788121024375

Wiley India, Hew Dellu, 2013
ISBM - 97RE1 256529513

2. Chand Mew Delb, 2008
[SBM-13: ©78-5121927333
kAcCraw Hill Eduction, Mew Palhi,
2015, ISBM-11: %78 0070654244
5. Chand and Company, Mew Delhi,
2014, 1SBM-13-978252 | 924504

O ford University Preas, Mew Delhi

2015 ISBN  STEHS54250539

14. SUGGESTED SUFTW ARE/LEARNING WEBSITES

wary electramca-ltarnl s

o S0 TE

L

oy alecicicaldo corm

MSBTE - Final Copy Do, 1002014

en.wikiped ia.orgfi ki Transformear _
wrw animations. physics.unsw.edw andiwAC him)
wyvrw alphanbicon.com/ahenergyiundersianding AC him

learn. spack fun_constutorial s ransisiors
v it edw—qiwd Acacemic ME205 2 Transistorka 20B asics. pdi
wiary technologystsdent.comfelecli/tansis] . him

www learningabaulelecironies.oom
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Frogram MName : Diplomn in Froduction Engineering ¢ Diphemi in Prodociion

Technolegy [ Diplema in Machanicsl Engineering

Program Cude s PG APT 1 WE
Semesier : Third

Course Title : Thermal Enginecring
Course Cede 1 22337

1. RATIONALE

Thenmal engineering forms one of the core engincering subjects for mechanical enginsering
stdens. Diploma mechanical engieens (also called eehmlogisg) lave to work with vanous
power producing and power absorbing devicss like boilers, wrbines, compressor, 1.C.
engines, and refnperators. The coutse will enable sudents 1o establish foundanion required to
design, operate and maintain these devices. Thermal power plants are snll contribuling major
share in electricity production in Indis. Thiscowrse emphazizes on steam hodlers and allied
components that are vsed (o many industrial seetors, Students will be able to caloulale various
parameters required to determing the prerlonmance of these devices.

2 COMPETENCY
The aim of this crurse i @ help the student to artam the fellowing indushy identified
competaney throuuh varions eaching learning experiences:

+  Use principles of thermal engineering to maindnin fheemal velated cquipraent,

X COURSE OUTCOOMES (C0s)

The theory. pravtical expenences and celevant sofl skills associated wiilh this course are to be
rauglit and implemented, so that the stwbent demonstrates the follewing indusiey oriented
C0; associaled with the abosve mentioned comparency:

Apply lows of thermaodynamics o dewices bazed on thermodynimics,

s Nirst law of thermodyramics for ideal gas m closed systems,

L 5e relevanisieam boilers.

Use relevant steam nozzles and urdimes.

Llse pelevant stedmn condensers.

Lce suiable modes of heat transfer.

=

A1 e

4, TEACHING AND EXAMINATEN SCHHEME

T:;:T;:g _ Exomimal inn Soheme
i . f:_flfli'P Thairy . Praciical
LiT| P ™ T paner | FSE | PA | Totw ESE | WA | Toml |
| Hirs. Max|Min | Ma: |Min | May | Min) Max Min | My | Min | fiay | Mie |
1 al s 0| 28 [ae® |00 180 |40 [m@ a0 | 35 | [ 2 | w0

(40 Dimgler the thein v el En of S0 ek JI NGErKE qiry fer RO CF ERTERYIEIE fy
finctinte ftopection of Ot and the remcinine N marks v e average of 2 1ests fo e ok
curisne e vemnester for b aevesstrent of e _cogidve dusiin UOs regared fr e
stguispritenst o the CCk

-\"‘\.H it
i e \'\::.I‘:"'
ek i .l; 3 'I
< [ e B a]
(a0 &1 3
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Legenads: LeLoviwre: T - Toion sed Teascher Giriiled Fheory Prociioe: B Practical: © = Credit,
EXE -Endd Nennester Exeennction. B4 - f Nt K EITE A rersmein

5. COURSE MAT with sample COs. O 105, ADO: and vapics)

Thiz course map illwatrates an overview of the Dow and hnkages of the Epics & vanous levels
of emicomes {details in subscquent sections) 10 e atained by the stadens by the end of the
corsz, dn all domains of leariing in ez of the industry/employer dentihed compelency
ikpiceed atihe c2hire of this map.

i S = Teqie £ E e
=" Wikt BF U yboniin " A BT = EF .|||||..|..-.-:"'.
g gt T Lo P p— Byt Tk padi - iyl
..... — - —_— et et
0 A A ki | — 5
. '_.I_II -_tl i — T i — .I. — -
¢ : :
i e S
- e ___.l" __.' PatiEi 1 i3]
- 4 T d - y KAl 1 ribam
— ipuini ik .
Freabp .. a i F ol e 1 3 ;
il iy et — T, : aralky joui i X
i a4 o T CTHij U sthra P o Tl .
( -I.-I.Tlulll . ."1};:-\-\- [ERET L H!l - .
! e = F
! LAl N F] " 3 &t
i F oS [ g
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] o S L S B
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Figure I - Course Map

6. SVGGESTED PRACTICALS! EXERCISES

The practicals m this section are PrOs (e sabrcomponeins of the CO%) to he developed and
agessed in the stuchent for the attminment od e compets b y:

5 | Uni | Approx- |

' Fractical Quicomes (I'rids -

- Na. | Quicomes { ) | N re {
_ _ | Required |

N Cretermination of dciual volirme per second o the snction of TR L

| | BeCprocaimy anr E'nl“l sy oF .?_'.-__J - | |
' 2 [ Trace the path of Flue Gases and WM, I.Hl-hl“{'i;'liﬂ“-l.lr[l'li boiler | 11 | Qe |

- ™ "
N S

.‘_;‘_i
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5. Practical Owicomes (Pris) Usit | l;lm
Mo. MN Reaui
; : . Required |
3| Agsembly and dismanthng oflbodler mouatings | 0 |
" | Assemibly and dismintling ofbuiler accessonies m | oo I
5 Perform siulation of Thermal Power FlRAnG avd write ] 0z
specifications of boilers, wrbines, candensers and electrical |
LETEEAOrS _ !
Determination o0 dryaess [mehon of a given zample of deam by ] et
using separating cilonimetel, |
7 Flot sieam properies on Maollise chard for a given sample +f we I o2
| StEan, E |
Aszembly and dismantling of impulse and reaction futbines (LT 02 I
| {workine Model) _ |
| Assembly and disimatling of cocling wwer (woiking Model} v | o |
10 | ismantle given imodz] of surface condenser, draw skelches of W 02
valious pars and assemble it
11 | Perlerm sinulation software (o detérmningths vacuwm W 0
elMicienc vandconde nsereificiencyof & surface condenser using
| advanced simulal i soflhware.
12 | Caloulate the themmal conductivity of hfedallic Rod, k| it
15 | Identily dillzrent equipment in powee engmeering lab having beat by (2%
| exchangers and classily heal excliangers, Wole construction and
| working any 03 ol abowve heal exchangers |
14 | Caloulatz mass Mow pale of one Nuid wsing energy balance equatiotom |+ Wl 02+
[ eat exchianger .
15 | Calculate convective heat mansfer coefficient for the given fluid, | VI 2
16 | Detenving the valwe of Siefan-Bolzman censtant for radisdion. Vi T EL |
— Total I %
Nots

A slgrgestive [ of Petde b given in the hawe toble. More such Pride con be added o
attierin the CEh anned comypeicney A jodicial rree of minmee 1Y or moce practical meed o be
poriwwieel ot i wbich, e procticals marked ax ™ ore compnfaery, so tlal Se stndent
reaciies the Precition Levet of Dave s Paywchortnor Eomain Tevonomy ' ms gty
Pripitiiedd B ihe pchstey

The Provess' ol "Prochect” related sklTe doociofed with sactt Prod i to be ossessed
cacetriemg foe e aimgnresded acdapde given el

Me. Ferfurmance  Indicators | Weighinge in % |
- Preparation ol expernmental et up _ 2 |
Setting and operolien _ 2 |
: Sabery measaes 10 l
_ Dbgervahions apd Becording L1} |
| laerprclanicn ol resall and Conelusien _ 20 '

| Answer by smple queshions I
| submuission ol repaor in time _ L] .
Tutal L] |
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The abve Priks als comprize of the following social skillsomtioudes which sre Affective
Domain Cuicomes (ADOg) thar are beat deweloped throwgh e laboraien y/hicld  based
EA eI e
a.  Pollow safcty pracoces.
Practice good honzekeaping.
Privctice energy conservalion.
Dernonstrate working s a leacesa wam member.
Mlaintain weels and syuipnent.
Follow ethical Praciices,

= LT oo

The ATHI5 are novt spacific 16 any one Prd. but are embedded in many PrOs. Henoc, the
acquizition of the ADOs wkes place gradually in the siudent when she undentakes o series of
proctical expeniencss over a peried of time. Moreover, the kevel of achievement of the a[H)s
aecurding te Krahwohl's “Affective Domain Taxonomy® should gradually increase as plagned
belaw:

* "Valuing Level' in 1™ vear

+ Onganizing Level in 2™ yaar

o “Characterizing Level' in 3 veur.

7. MAMIK EQLIFMENT! INSTRUMENTSREQUIRED
The major equipment wilh bosed specification mentioned here wibl usher in uniformity in
coiducl ol expertme s, as well ax aid 10 pwocwre equipment by anthorities coneamed.

Lea Bk

-] L L

- Nsu, | Equipment Name wiih Broad Specifications | ;:‘I::; -
L | Two stage reciprocating air compressar with interconker test rig. Maximmn 23
' FPreszure — bar, dipital weatt meler .

! Models of water Wibe and ftre tube boilers (cut section models) |4
Varigus mownlings and accesyories of boilers for assembly and dismantimg L
[HUrTISe.

| Relevant simulation software, |4

| Cut sectinn mndels o] bnpule trbine and reaction furbine. | O

| E};gl-'li'l:l'l ST I 'I-"|'ith LUonmyereen :I.l'lni divereen nozrlc ”‘,I?

| Mode| of surface stean conde nser watltnssembly am) desmant g purpos TRE

| Experimezmal selupy of shell and mbe stearm conilenser. {Mininum she() 14,15

| | aliomaeler A5 _
O Experomental set up for devermmalion of thermal comduc thiny 14,17,
&
: 10 | Maodels of difivrent heat exchancers. L
I | Cxperimentsl sen up o verify Siefon Bellzman [aw o
12| Faperimental s&0op to determine convective heal anzfer coefficien, 20

8 [NDERPINNING THEGRY COMPONENTS
The tollovwang topicsare to betavght and assessed in onder to develop the sample U0s given
below for achisving dwe 0% 1 anaim ilwe identihied competency, Wore UQs could be added.

Y = Ve
||lr1 f f - '|-“
|g | II |I il I|I | tl
1= [ ] i | | 3.")‘
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| Gases
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| Gas
Processies
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2a.

b, Evalugle 1he warkdene and

C Calewtate the mess of o wos

. Detenmiinecharacsdrishiv s

2e.

40l |l 22551

Uil Crygdcommes [Ls)

(an copn e domam)
[retzymine the propeities of the
given subslance using
the o ynamice tables
Explam the phenomens when
themodynamic pringiples =
applied 10 the piven eondilion of
s
Explawn e phenomena when
first low of thermodynamica
the given thenmodynanic
SYSIE.

Deternaine the yale of workdone
and thermal energy transier
Jueing thenmodynamie process
in the given Uype ol open
SYSHEM,

Topics amd Sub-topes

I 1 Basic Concepts « Concepl of pure
subslonce. vpes of systems |
popeitics of sysiens Catengive ond |
Intensive properics, Nosw and non-
llow pracesses, specitic volume,
temperature, densily,
pressuve Prowcesses and cyeles
Evergy - Wik, Heat Trans{er and
Lnergy Thesmodynamic definiion of
woirk 2wl heal, difference belween
heal and worl., energy —Fol2ntial
Erecrpy. kinetic Erergy, internal
Frergy, Flow Work, concepis of
enthalpy andplivesical concepr of
Chlopy.
Laws ol Thermuwdynwmes- Zerih
lawe, fivst law of thermodynamics,
aacond law of thermaod ynamics,
Eeelvin Planks, Clausius statements
el 1heir aquivalence. Keversible and
irreversible processes, [acrors making
process imeversible, revensible camod
cycle for heal engine and relmperalor.
Application of Laws of
Thermoadynamics Steady flow energy
equation and itg application o boilers,
| enpine, nozzle, wibine, compresser

anwl coielenser, Application of second
| L o theomod ynamics Lo bean

etgiing, heat pump and relingerator.

1.3

|.4

|

| 1.0 Avopadin’z law. caleulale moalar
wihume. Detivation of characteristic
gas cquation wsing Boyle™s and
Charle’s Taw, characlerislc gas
comstant and universal gas constant.

2.2 1deal mas provesses —]mebane,
lencharic. lsothermal, Lseniropic,
Pilytrapiz. Thronling and thewr
pepreseniolion on MV and T-8 I
cdiarammz, Delernminativin of work, heat,
imernal energy, enthalpy Change and |
entrcepy Chamge, I

Evabuate the workdon and
thermal energy Iranster
doourdiog W Buoyles low [
e given 000N

1hermal eperey tanster
arcording (o Charke’s daw For
Lh: gaven siluanion.

wnd 105 Jal condiion

pararsiers aller undergoing
Palylropic piocess {o the |
iven 1 ton

conalont b commonly usgd

wases. fur 1w givenl data. ,-f'-';'."t:rr Tege
Caleulatedifferem cnerpy o ﬂ o ""
|-«. T
I. .rlllr' r‘" .'lll_.-.
!-.-.I | '|| T 'I
i il i :l"
Y11 /5
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Unil Linii Chaicomes (LH4Ds) Tapies and Sub-dopic:
(i coeniive domain
changos dring ideal pas
prescesses [or Lhe piven
s1Lation. |

Uaie- 11 |33, Determine dryness fraction for | 3.0 Steam Fanduamenlals - Applications af

Steam the given stzam sample., | steam, generation of sisam AL constant
aind 3h. Represent dflerent vapor pressure wiily represemanion o
stenma | processes onsuitable co- varipus chants such as PY, T-3, H-5,
boiler ordinates i the given sibwalivo Froperiics of stean and use of steam
3¢, Caleulae the eificiency of table, drymess fraction, degree pf
wmiven Lype 0 ailer for the superheat. senzible and latent heat,
aiven conditions, bailer etficiency, Maller chant.
3d. Caleutate the rares of thermal 3. EVapowr processes - Constant pressure,
energy iransier in the given vonstant volume, constant enthal py,
type of boiler and supcrheatsr CONSTANL enlropyY Process (nnmertcal
forr b given conditaons. wsing sicam table o delenmine dryiess

fractinn and enthalpy), Rankine cycle.

3.1 30enm Beilers - Classification,
Corstruction and working vf -
Cochran, Babcock and Wilcox.

' La-mont and Loeffler botler, packaged
| boilers. Boiler draughe. Indian Boiler

Eegulation JBR) {10 be coversd in
praclical periods).

3.4 Bariler mountings and accezzories.

A2 Banler nstiruneentation.

3.6 Methods of energy conservation in

bl s,
. I
Unit- (da. Select the nozzles B the given | 4.1 Sieaim nozzle - Continuity 2quation.
| IVSteam sibuation. rpes of nozzles, concept of Mach
furbines |4k Determine thermal efficiency i nuimber. erilical pressure and choked
Tor the speeified type of st2am o condition, application of sicam
Lirkine for ziven conditions, nogzles.

i Imterprel Lhegiven 1y pes of 4.2 5tearm trbine - Classification of
sLeamn cycles 1o esbinale turbines, Constracticn and working of
eflicieneies In o sbeann power | winpulze and reaction lorbuwe.
plam 4 3 ompounding of urbines and itz vypes.

dd. Corpaee the performance for Rezgenerative feed heating, blecding of
thee iren steam turhine slnges., steam. governing and i 1ypes. bosses

1 yleam urbines,
Umid =¥ | 5a [denify ihe elements and | =1 Steam condensets - Dallon's Jaw of
Steam processes of the given tvpe of | panual pressuve. function and
Comtlems sbesrn condanae s, clazsilication of condensers.
ors 3b. ldentify the elements and consiouclion and working of surface
prowcesses o the given wool u-";’.d_E_'_r}n,jE;n.l. Hsers and jel condensers
10 2, e jb-.@ﬂ: neer perlormonce - Sources of
7 e L TN L Y
o (ot = W
I=| (8t I 'EJI
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Unit | Unit Outeomes {U0x) Topivs and Sub-topics
| (in cognitive deman
| Sc. Calenlate condenger ¢iiiciency ar {eakage sud s e 1Tect, concepd of
and wacuuin cHiciency for the condonser elficiency, viCwum
UIVEN PAraME s, eFNchene y (Simple noeme ical b,

Ad. Evaluate the Whermmal 5 3Caoling Towerz-Construction wnd
performance o the gpreen data working of forced, naturdt and induced
af the team condenser dravght cooling wower,

Se. Tnterprer the thermal desian of
the given tepe of couling ower.

A1 Select condensors [for e given
sibuation with Justificanon

5. Select cooling Lower for the
given situstion with justification

| Unit=¥1 | du. Calovlaie heat fransfer by | 6.1 Modes ol heat wanafer - Conduwction,

| Hear comduction through composite coves o ard radiatie.
tramsler slabs and pipes 1or e given 6. 2Conduction - Fourier's law, thermal
and hest data, congloctivity, conduction through
exchange |6 Llse Stedan Rolizman bow of cylinder, teimal resisiancs, composie
rs. radiatien in the given sitandion, walle =1 af conduciing and insulating

. solve thermal engineering
problenns with the given Jata
n2img ponéiples of enetgy
Inechanisms.

. Explain consiruction awd

werlting oF 1 given type of hea

exchangers with shelches.

Select heat exchangers For the

given siyatiun with justicativn,

fie.

malarials.

&3 Convection - Mewton™s law of conling,
nalural and forced vomseciion.

6.4 [ adiatian- Thermal Radianon.

absorptivily, transmizs vily.
rellectivity, emissivity. black and grav
bodies, Stefan-Boltzman L.

&.5Heal Exchungers - Classification,
contruction and working of shell amd
wibe, shell and coil, pips inpipe Lype
arl plate 1ype eal exchanger,

| automalive heal gxchanger and its

| applicalions. |
Nofe-To atiain the OO aeid coptpretone 1 cibreve fusseed U2 neaed to b sindcrtaken fo acticre
fhe Aprfication Level” gnd abowe of Sioom s Cogeitive Eowein Taxomomy”

9, SUGGESTED SFECIFICATION TABLE FORQUESTION FPAPER DESIGN

| nit Lnil Titke Teaching | Distribution of Theary Marks |
MNa. Howrs R U A I Tuial |
Level | Level | Level | Marks |
1 | Fundsmentals of thermody nanies i 1P a0 M 0s
Il | Ydeal rames wmd 1deal pas processer 0% M {1 I 14
100 | Suean and sieznn builers 9 ] {1 0% 14
IV | Steam wrbines g | ™ 1+ (3 1
V| Sizam condenzers | of 02 o | I
V1 | Hean teanafer and heat ¢H.l;|'lk|ng¢r5/_—;-?'ﬁ—l;_\h0§ 1 s L e s
| Taodal il 16 0 34 H
A
|I;-°-f [
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Legemds: B —Rowember, U=Uindersand, A =Apnf amd above (8w s Revived AT RV
Nover: Tames specificaifont fufie provides peneral peidefines 0 wsefss sisdent for theie federinimgr
it Fiv frosfer s G feaolt comd grikess saderis wirk respect fo attainmeti of 1O The crfrcd
Sitriharifer of mencka of differem frncaqeney fevely fof BOLD amd 4) e rhe RS PP e
ey flearr arfen teohdy

.  SUGGFSTED $TUDENT ACTIVITIES

thther than she classroom and laboratory lesrmmg, foflowing are the suggested studeni-relaisd

co-crermicatay activities which can be undertaken o accelerate the atiamment of the varions

outcomes 1 thiz conrse: Stadents should conduct Following activities in groop and prepars

leport: of ohowl % pages for each activity. alse collectfrecord physical evidenses Tor their

{stwdent =) poritohc which will be useful for their placement intervie wes.

- Trepare: poaninal o praclical.

b, Fiepare und present a seminar on boiler instrunseniation vsing appropriale sources of

il i

Prepare chans on compounding, regenerative fead heating processes.

Prepare charts of PV & T8 chans of different id2al pas processes.

Prepare charts of PH, HS, TS diageams for differont sleam processes,

Draw  manually enthalpy-couepy  (Mollier) chart and represem different vapor

privcesscs on Lhe same using diffzrent colot combinations.

g Piepare g report on visit to Suger Faclory / Steam Power Plant ! Dairy industy wilh
specilication of boiler and hisl of mowntings and accessories along with their fupctivns.

b List insubating and conclucting materialz used in vatious applications

ol

L

Il SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (il any)
These are sample srategies. which the teacler can uge w accelerate the aitzinment of the
vanous outcomnes in dhis course:
A Mazsive open opline courses (MOOCS) may be need to teach varions tupicssul
pics.,
b *L* fwr dtesi Moo o does ol mean only the waditionsl lecwue metliond, bul Qifferem
ypes of teashing methods snd media that are 1 be employed 1o develop the outeones,
¢ Abum FI-20% of the teplesinb-topics which is rel@tively sampler or desenplive
natuce 05 13 be mven to the sukknts (ur selfdfrected fearming and asscss the
devetopment of the COs thwough chizstoom presentations {see implementation
guideline for details).
d. With respect 10 item Mol weachers need 10 coswre 10 create Cpportuniies aml
provisions for co~chrricalar ackivities
. Cuide slulerrtisy inundertohing micro-projecrs.
. Demonstrat: sudems thoroughly befors ihey star doing (he praclice.
£ Encourage sludents to reler differem websites to have desper understanding ol 1he
sbperl.
h. Obzerve continnewshy and mondtor the performance of siisdents in Lah.

1. SUGGESTED MICRO-PROJECTS
Qady ene micre-praecs 15 planned w be wndertaken by a studenl that needs o be assigned 1o
himeher in the begmning ol 1he semester. In 1w Mist four semesters the RUCED- prject are
proup-based. However, pm the (ifth and sixih senvesters. i should e peetevahly be frdividindly
urderiaken to build up the skill and confidcnce | sdent 10 bewerre prohlem solver 5o
(LA
AR
"l-:.'.-".. = WE‘:“
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that s/he comiribules Wt progects of the indastry. o special silsaions where gosaps i Lo
be fornwed for micro-peojects, (he pueber of studeits i ihe group shaould et excesd tree,
The micie-propect voulidl be industey applicaton based, intermel-bazed, workshap-
bevsed, labomatory-kasad or field-hased. Each micro-project should encompass two or more
Co which are in el an mtegration of Prds, U0s and ADOs. Fach siodent will have 1o
maintain dived vk diaey consstiog of individunl contrbution in the progect wotk and give o
seminar presentalion ol it helire submission, The wial ducation of e miceo-project shoold
et be less than £4 jsixfeern) siudent engagemep inurs during ¥ course. The student ought
tor submit micyo-prajeet by the end of the semester to develop the industiy ouented Cis,
& sugeestive list af micro-projects are given here. Sinilar micro-projects could e
acldad by 1y concerned faculiy:
B. Dreparc chors an lundamenials concoplz of thermodynamics. E.g. First'Second law
applications, leal aed work wansicr,
Tnvezitgate enerey iranster in themnodymamie system,
Investizate: combuslion process and calonfic valuss
Prepare of least one model cxplaimng ideal pas processes.
Prepare at least one raodel of hoiler mannings and accessories,
Colleel and apalvze technical specifications of steam twrbines, boilers  frem
muanu [z lurers” welsiles ad other sources.
Prepare a repon on swam waps nsed in sieam piping.
Carry oul comparanye siody of conventional cooling owers, cooling towers used n
poweer phants and upcoming cooling fowers. .
i, Make power paint presemtation incloding videos anbear exclangers commnnly used.
bake modcls of Shell and Tube, Plale, iube in tube heat exchangers in workshop.
Organiiee a groep discussion sesson o relatrve merits and demerits of different types
of tuebines, condenzers, motlers,
|, Make a maodel of steomy condenser and show how vacuotn is created afier steam
condensation,
m.  Undertake g 03 days tramning at Thermal Powet Planl

L T

=

o—

13, SUGGESTED LEARNING RESOURCLES

51 Title of Book Author Fublication
I | Thermal Pathore, Malvesh M. Tata bMeCravw-Hill Education. Mew
| Engueeering, . Declba 2010, 1S0M: 9780070631 132

2 | Basw Mk, I, k. McGraw-Hill Education. New Delln

| Thermadynanies |

& Thermal Rajpul. B. K, Fieewall kedia, Mew Delhi 2005
Enginecring ISBM 97R-31 TG 5340

4 | A Textbook of | Gupta, | K. Khurmi | S. Chand Linailed, Naw Delhi 147,
Thermal LI ISEM: QTRE1 219257 M)

- Engresring _

3 A course In Chmbkundwar, 5; DrharrpatRai and company. Mew Telln.
Theymal Kathandaraman, T 2004, 1SBM:OTER 1770002 14
Enginesring | P.Dombundwar. 4.V

MSETE — Final Copy Un. 200042013 L Ay Page 4 of 19
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SUGGESTED MOFTWARE/LEARNING WELRSITES
hovpedfarwnw, s car-mbahram FEN SCH 03RS otesf Intra® e 2 and Y2 0 Basic Y L ane
epls.pdf
http:dweb. mil.edw’] 6 unified! wwwiF ALLthermodynamics/notesnodel 2. himl
hitps Ywww youiube comfwatch Pv=0GMEBpZ 20X M
https: Awony voulube camdwalchTr—Idys Bwq F-3
hips: ifwwew. youtube comdwatch Tv— 02 pSA K POWIE)
hitpzifwwrw leamenginesring.org/ 201 302 working-of-steam-turbine honl
biltps:vwewew, vontube convwatchv=kul'WTBx 3522
ltp: el ac. infeoursesf 103106 10 1Moy |22 1-% 208/ Lecture®s 20- % 202 pdf
i tps:fwarn, voutube convwatchhv=lvipTo-TPms
Tuwp: ifwiw edeep.tith.acinfwebpage_datamptelMdechanical/Hear s 20andto Ohdasst
20Transler Course home 1. henl
b fforsra rinfa.comvenergy_generalicn_biml
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Program Name : Hploma in Mechanical Engineerimg
Frogrom Cody : ML

Semester : Thivd

Course Title : Mechanical Working Dyawing
Course Code P 2 M

L. RATIOMALE

4 Mechanical Enpineering Criploma holder, irvespecteve of his held of operabion e an
indushy, is expected 1o pessess a thorough understanding of drawing. which includes clear
spatial visualization of ohjects aml the proficiency in veading and intepreting a wide variety
of production drowings. The course aims ar developing the shility 1o visushze and draw
curves of iptersection amd develep lateral swrfaces of warieus solids. Knowledge of
comventional eeprezentaion, limits. fits and wlerances. geometnical tolevances, surfoce
roughnes: tepresentaton are also included in the course which helps in reading and drawing,
vatious production drawings. In indwatry, the components are manuBsciure on the basiz of
theit detailed drawings. Theses drawings comprise of all the infomuation required to produce
the component. The course aims to develop ability to visualize and draw assembly and detail
drawings. This courze envisapes reinforcing and enhancing the knowledpe and skill acquired
in e earlier vae courses viz, Engiveeting Oraphics & Cngineenng Drawing.

L COMPETENLCY
The aim of this course i3 10 help the student to attain the following industey identified
compelency through varous i2aching leaming experiences:
= Inkerpret and prepare methanical working drawing /production drawing of 5
gnen componeni.

3. COURSE OUTCOMES (COs)

The theory, practical expenences and relevant soft skills associated wirh this course are 1o be
aughi and implementad, zo that the student demonstrates the following indusiry oncated
COe aseociated with the above mentioned competency:

D .jmclu}pmﬁﬂ of |aterpl suclace of varons salids,

Criaw intersectiom curves of dilferent solids,

Use varivars drawing codes, comventions :nd symbals as per IS SP-44.

Draw production deavwings used 10 produce prodincts.

Drraw assembly and detailed drawings of produsts.

A=

4. TEACHLNG AND EXAMINATION SCHEME

T&::’.T . Examinaiion Schens
|
[ :‘_'“_::rl:.h';'l Theary | Poacrheal
L|T|[F |- }ip,pﬂ! ESE | FA | Total | ESE | Fa | Tzl
| | Hrs. |Max|Mhs | Max (Min| Max | Min Maa | Min | Mac | Min | Max | Min
v)-|d Tl oA | M| X Wt | b N0 A | B | 20 S0 | 20 | 10 | G

= Lhmder the theory PA, Chad of 30 e ks L merks cie for micre-grgood dveermet 1

Fage 1ol 11
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dribing e semesier for fhe wiscsvment of tne compiive dmiin U tegeireld fie i
ciffulizeead wf the OOk,

Legends: L-Lectwre: T - TrtoriadsTeacher Smded Theory Mructive, P - Procticed, © O rpelii
EXE  Ewd Semmotivr Evamingtionr P Progresve Asveaanmen

= COURSE MAP (with sample COs, Pros. UGs, A4 and wopics )

This course map illustrates an overviesw of the low and linkages of Me wpics at variows levels
of Gubcomes {detalls tn subsequent seclions) 10 be akained by the studen by the end of the
courze, in all domains of leamning in erms o the indusiepfempliover identified COMpelaney
depicted an 1he cenirz of thiz nap.
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Figure 1 - Courve Map

&, SUGGESTED PRACTICALS/EXERCISES

The practicals in this section are PrOs fie. sub-components of the CO=1 10 he developad and
Fesessed it the sudent for the ataioment of he competency Followng prociicals ape 1o be
arempred o A2 driwing shests.

ApProx.

& — Lol
Practical Cuie ) Sahy "
M. ':_l:ﬁ ..-"EE ¥ Mo, Hrs

required |

Hine
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Fractical Qutcaemes (Priks)

No.:1
Lievelop surfaces of solids ke cube, prisms. eylinders, pyramid.
(Parn 1)

| Dievelop surfaces of salids like pyesmids, cones. (Part 11
Me.:2

Dreive corvess ol inlersecion of uny twio objects like Prisim with
prismd Tri-angulay and square}, Cylindey with ¢ylimder, Square
Prsm with Cylipder, Cylinder with Cone, {Par 1)

Divave cunves of intersection of any (we obyecls like Prism with
prisond Tri-angular and square), Cylinder with cylirder. Squorme

| vz wath Cylipder, Cylimder with Cone. Pt 1)

Diwawr carves OF intersecticn of any cwe objects Like Frisin with
prisand ri-amgnlar and squared. Cyhinder with cylinder, Square

| Prizmowith Cylinder, Cylinder with Cone. {Part 1117

Drraw curves of intersecton of any twe abjecis Like Prism wilh
prismi Tri=angnlar and squares, Cylinder with eyhmler, Square
Prizen with Cylinder. Cylinder with Cone. (Part 1Y)

Mosd

Diraw varicus Convernional Representalions as per 5P — 46 {1938}

{Par 1)

Diraw varicus Convenlional Representations as per 3P - 46 {1958}

_{F’Jrr Iy

Draw various Convenlignal Representalions as per 5P — 46 {955}
i Part 1y

Mai.:d

Craw Dmensional and Geometrical Toleranses, welding svmbals,
surtace roughness and Machining Symbols on given figures and

| tables. {Fart 1) _
Draw Dimensional aid Geometnical Tolerences, welding svmbols,

surfee vouglieezs and bdachining Symbals on given figuies and

| latrles, {Pan 1)

Daw Dimensional and Geomatncal Tolernces, welding, vl s,
st Face vougzhiess and Machining Symbals on given fipures and
linhles, 4 Pan 115}

MNe.:5

Crevelop Prodoctivn drawing of al leazt two machine compensnls
showing dimensional and gecmetrical wolersnce, surlace sl ew.
[Park 1Y

Crevelop Prstoction drawing of al least two machime comprgnts
slhwrving dirmensicaad and secmetncal ialerance, surface fiaish ele.

C(Pare

Crevelop Troduction drawing of ol leazt 1o mashinc compencnls

shovwing dimensionad and geometrical dolerance, surlace ol v,
[+

Develop Producton drawing of an e HsLiweman Nige Compene nks

shovwing dimensiningd o rece it "\" e Tush el

[ Wlnid

4cnres Lo F2id]

Approx,
Hirs.
. )
[ required

1 02
N 12
TRz
nooo
I 02
11 02
I 02
T 0z
R LT
v {1
1V LT
|
1Y LI
|
Vo a2
1Y 12
v
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M.

Praciical (roteomes | Pars)

: (Fart 1%

St Mo

17

1%

19

20

21

24

Drriw asszmbly drawing from e gven delailed drawing showing
conventional representalicas, Dimensional and Geometyical
telesances and surface finizsh zymbaols. {Pan 1
Drravr assanbly drawing feom the given deailed drowing showing
convetional represenlations, Dinensivnal and Geometrical

| toleranees and swface finish symbols. (Fart (1)

| Deaw assenibly diawing from the given desiled drawing showing
canverional represemations, Dinensional and SGeometrical

| tolermces and surface finizh symbuls. (Part 111

| Draw assembly drawing fron (he given denailed drawing showing |

conventional represemtativns, Dimensional and Geometrical
| leleratwes atd surface finish symbols, (Pan 1¥)
Drraw azsembly dmawing from the piven delailed drowing showing
conventinnal representations. Chmenzional o Geonelneal
tolerances and surface fnish syimbaols. (fan Wy
Drrivw assemibly drawing Teomn the given detmled drawing showing
conventional represenlations. Dimsnsional and Geomegirieal
| taterances and surfzce hrash symbols. (Pact Wi
Dvaw astembly drawing from the given detagded diawing showing
converdional represeniations, Dimensional atd Cieomerrical
tolerances and surlface finish symbols, {Pa VI

comvenlonal represensations, Dimensional and Geometrical
Iolerances and surface finish symbaols, (FPan VI

sheed No,:7

23

27

31
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D detailed drawings from given assembly drowing showing
conventional nepreseatation. [measional and Gecmenical

| talerantes and surface Gnish sombals (Pan )
Draw detailed drawings (rom piven ssembly drzwing showing
conventional reprezenatation, Dietziovnal and Seometrical

| tolerances and swrface Dnish symbols. (Part 1D

| Diraw detailed drawings thean given assembly drawing showing
conventinnal representation, Mirmensional and Genonetrical

| lelerances md surface finksh symbols, (Par 1)

| Draw detabled dravvings fiomn given assembly Jiawing showing
cenventional represeniation, Dimensional and Germenrical

| Iplerances and sudaee findsh symbols. {1%an [V)
Drraw detailed drawmgs fromn given assembly drawine showine
comventional representation, THmsensinmal 2wl Geometncal
o leranees and sopface Ginish aymbole (Part W)
Drraw detailed drawings (rom ginen assonbly deasing s lowing
corve ntad | repesseniation,. Dimensiooml and Geopme i)
leranees and swrface Limsh svonbols. (Par VI
B detanled drawings Irom mive ';iﬁ'ﬂi ey rawiny showing

F,

— ¥ l-.
&

| Draw aszembly drawing from the given deailed drawing showing '

Cimme Lores 22541

Unis | ApTTeS

N, requirgd
¥ nz
v 02
W £
W a2
¥ 2
v 0z
1Y (2
¥ a2
Vi n?
¥l £
W 2
¥l 02
V] 02
VI 02
kil LK
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5 Ly Apres.
m‘ﬁ Fractical Oteomes (Pro)s) Ne. Hr_s
’ : reqpuired |
comventional repivsenaon, Dimensional amt Geometrical | }

| | tolerances ard surface finish symbols. (Pant Vil i _
32| Draw detailed drawings From given assembly drwing showing Vi {2
conventional representation, Dimensional and Geamettical

tolerances and surface finish symbolz. (Part VT

64

Tilal | |
Note!

i A suggestive fve of PrOs is givew v the obove inble More such Prow coa e added he
atviste the €6k omel comprerency. 4 jirdicicd miv of muimne § 2 or more praciicol meed e e
prerfirmed, ofl practicalt ore conrpalfvor sa dha the stusdent roachos e Precivan Level’
of Denve s " Propedummmeer Domeir Taxongene ar gemeralle regqatesd f the brdus ey

i The Frocexs' ovd “Proghice’ relfoved skilts asociated wirlt cork Peid i se by ooseised
aceording fir ¢ suggesfed sampls given helow.

S Mo. PFerformance Inddicators ! Wekzhtaze in %
. Interprtation of given problem | M
2, Duaw sheet using different drafting matrument ' is
3y Farllow Line worle for neat and sccurale dratting ' L1
4 [rimenzicning the given drwing and writing lexi ' L]
3, Answers sl relaced guesions . I
b Subml the assigned sheet on time |
7 Folloow cleanliness and houszkeaping in Drawing Hall
g Attendance and punciualiy

TOTAL ! 100
Tl above Prtxs also comprise of the following  social skillaftiudes  which are Altective
Cranain Omecomes (ADOs) that are best developed abwvugh e FaboratoryTield bised
X PRI BCES:
2. Llse drawing instumenmts safely.
b, Practice cleanliness and nesiness.
¢ Follow ethies and standards.

Tie ADC: are won specilic (o any one Prd, but are ombedded in many Prids. Henec, the
acquisition of dvw ADO0s takes ploce gradwally in the stwdent when sthe wdertibes @ series of
practical expenences over 0 period of lime. Moreover, the level of achicvement of The ADOs
accoding wo Frathweh!'s Afecive Domain Taxoneny should praceally mgrease a5 planned
T TR

o CWalomg Lavel™ m I WER

o Onganising Level” i 2 year

= Chaenciensing Level in 3" vear.

T MAIOR TONMPMENT! INSTRUMENTS REQUIRED
The mwajor equipment with byond specificatio goncd here will usher o unilormily in
conduct ol expenmyents, o3 well as and 10 pr ﬁi]’u%ﬂ‘m by adminisiralor:

-

o e e
£l | ! Jﬁ'i}
MESETE = Fiwal Cogey D 200K ZDIE ll'.frﬁ a i 'l,-' /| Fuge Sol il
b ﬂ;;t“,-*



Btechianical Wik g ﬁ1.h.li||¢

NS“ | Equijmmentt Pame with Broad Specilicaskins U:il;ﬂ: o
|| Drawmng Toble with Drawtng Board of Full mperal? A1 size All
2 Paper Mulels of ohjects tor development of Lawegal surfaces of solid 0. 02
3 Podels &f solidz shawing mlersecion curves 03 1o 06
4. Models of machine componens for convemtinmal 1o presentation 07 10 009
5. Achel assemblies mentioned in unit ¥ 1310 52
& | Beraf various production drawings being wsed by industnes LAl
T | Specinen library of various machine components | Al
& | Set of drawings sheats mencioned in seclion 6.U could be deveoped by | Al
| expenenced leachers and made wvailable on the MEEBTE portal 1o be used 95
| | reterencedstandards
% Drawing equipmient’s and inzirunients For class room waching-large size Al
a, T-sguare or dradter (Drafting Maching)
I Selsquares (45" aond 0% 50"
. Frotractor
| Deaing mstroment boc (contmiing sl o compasses and drviders)
1. | Interactive board with LED ovethead projecior All

Urmnge Lmle 2230

£, UNDERPINNING THEORY COMPMONENTS
The following topicsBublopics is w be oghn amd gssessed o onder 1o develop UDs for
achieving the COs 1o anain the idennjfied compstency:

Uik VUit Drdcomes (105
(i copnilive demain
Unit— [ Lo Drrover developmgint of fntesal
Devebopment of surfaces of the given solid,
Surlaces | b ldentify paris where contepl
of development of the gjven
| surfaces is required.
le. Drmwe development of given
sheet melalinon mctal parts,
Unic-11 2a. [dentify pants where
Intersaction of conCEpl ol Inlersection ol
Solids the given solids is required.
| 2b. Dwawe curves el intersection
of the wrven talid
eombinations,
Undi= IT1 Wi, Llse IS SP-a [ 1PER) endes
Conventipnal 3 [erpret standaed

RI " I'I resen 'i'“i“'“
15 4

el B N 2

MSETL - Final Copy Dn. D20 158

o R
" L

o

a1 o

Tapics and Sub-topics

| 1.4 Drevejopsenis o Lateral surfaces of
cube, prisms, cylmder. pyramids,
COME.
1.2 Applications of development of
wurfaces =noch as tray, fiomnel.

Curves of inlerzection of surtaces of the

vepular salids i the following cages:

21 Posm with prsmi Tri-angolat and
square ), Cylinder with ¢ylinder,
Square Prizm with Cylinder when
(i} the woes ave a1 90° and bisecung
(itp The azes are atl Y07 and O]5el
s linder widh Cone: when axis of
eylmder iz paraliel io hrth the
referendce planes and cone resting o
lvaze on HP wilh axis mrerseeting and
offser lomn axis of cylnder.

I~
I+

3.1 Conventiona beeaks in pipe, red and

: | _asoRresahafi
convenlions wsed in | /_,.f""‘" il _i;u_. veraional represe ntation of

v g ¥
.__.:l'u
TR | ™
)

[ f=F
| =T,
A ey
&
o

X,
|
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e,

4a.

b

4z,

ad.

de.

apven Mechanical working
Drrawine.

Usze standard comventions in
Pracles.

Caleulang tolerances on the
given machie cormpoments,
ldennity it required
beedwween rating parts of
machine components bazed
on the given tolerapce
values.

Interpred welding symbols
in e given working
drawing.

Interpret suclace ronghness
charactzristics from Lhe
vilies the given am
compoenenl driwing.

Drrawy alxove conventional
representaticns for ihe
given situalion,

gt s P10

coruey fearures like sloted bead,
radial ek krarling. sevvied shall,
sphuie] shalil, ratched and pinion,
repsealed parts, squagc on shafis, holes
o s ircular pitch, interat and exernal
Hnend.

33 Conventional representation of
standard parts hke ball and veller
hearing, sens, Springs

3.4 Pipe joints aod valves.

3.5 Counter sunk ared Couwnter bored
[wxles.

36 lopers
{ As per standard convenlions using
IZ 5P - 46 11988

4.1 Lirowiz, Fits and Toleramees:

ar Delimrtions, introdoctivns w 150
syt Oof Tolerdre.

b Chmensiomal tplemances Terminology,
g lection and repiesentanion of
dimengional tolerances number and
arade method. Definliions concermug
Talerancing and Linuits system,
unibieral und bilaeral wleranes, Hole
anl shall base systems, Types of fits-
Cleatance, tranziion Jvd loterfertmnee,
Selectton of 1 for copineenne
applications Calenlatien af limit sizes
amwl idaptificalion of type of fit from
the given sizes like 330 HT/s6, O3H)
HTAD el

4.2 Cievinetrical Tolerances; Types of
oepmelrical toleranses, termunalogy
Far deviation, representation of
gerimeric] wilernce mn drawing

4.} Generol welding symbols, length and
size ol weld s lace contoeor and finish
of weld, 2l rownd amd sile weld,
symblic representation in Enginesring
practices and Ns mlerprelation.

4 4 Machinimg svimbol and sureface extne:
Indication ol machining <mbol
shrwing direction of lay. zampling
leng v, voughncss grades, madhinimg
allowances, mamulaciuring, me thods.

Fepresentalion of surlace roughness on |

Pape Tol 11
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Uniji- v Sa, Explamn the pencipl S Introduction, 1ypes of assembly
Detaiks in procedure tor assembly of drawine. aceepred noms o e
Asgemnbly COM RIS obzersed for azsembly diawings.
=b. Btale detqs ol compoment s sequcies o prepaling assembly
aml the seguenee of deawing, Bill of Material,
components of the given 3.7 Couplings: (ldham & Ulniversal
aszenbly. couplings.
5¢. Diraw assembly drawing 43 Bearing: Roller, Foon Step &
from the given derailed Fedesial Bearing.
drawing, a4 Lathe: Singlet pillar type) and Square
tosel Post,
3.5 Bench vice & Fipe Vice,
A& Serew Inck,

57 Valve; Sieam siop, Mon return valwe.

5%  Piswon and conneciing d of I
engine.

39 Lathe machine: ail stock

510 Grill Jig

11 Any other assembly consisting of & -

11} parts.,
| Uhie- V1 . Ddentily various 6.1 Bagic principles ol provess of
Assembly to | components m the piven dizmantling 1he azsembly inlo
Dreraibs aszembly wad M souence QMG
of disnantling it 0.2 Dreaants of all sssemblics menticed in
ob. Describe e procedun: lor umit ¥

dismantling 1he assenbly
IO componenis.
fo. e detanled divwang
fram the given azsembly
druwing.
Mowe. Tor aidaim tire OO g comperency, above teree UGy need o be underioken o achigee
fhe "Application Leved " ane aboee of Bloom s Cognitive Dorain Taxoemomy

9. SUGGESTER SPRCIFICATION TARLE, FOR OUESTEHON PAPER DESIGN

| Lnir Unii Title Teacking | Distribution of Theory Marks

No. Hamrs O | A Total

_ Level | Level | Level | Marks
I Development of surfaces s i 0%
II | Intersection of solids _ 12 | 14 14
Ul | Convertional representation L (K | 1
|1V | Prodecticen drawing U (L2 0N Ll
Vo Details o Assembly | 6 i |2 16
VI | Assembly to Detail= 16 o4 | 12 16
Total od 0% 16 | 96 7

Legemis: R=Rememper. U= Undersicnd, A=Apply aned above (B s Kevesed tavomamy)
feoge Thix ypeoifioofion fafhe prvides gore: @‘EF: Rf At ey Ly d15nist sitadentr fo thelr fecrning

etlied dip teachors for teaclt oml axsesy I/-.- T Pes e affeiamerd of Lik The ool
1-'. a__'_.- o oy, Yo
= =
<l [
4o T I
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chiveritnation of meerks of dfifferent ooty fevele o B LU and AR tn the qraesiion ooy iay
vy v b fopby

1.

SUGGESTED STUDENT ACTIVITIES

Cher than the ¢lossroom and laboratory learning, fellawing are the suggested siudent-relaied
coecHrricedur activities which can be wndenaken woaceelerate the atainnwnl of the vanous
outcomas i this cowse: Sudents should conduct fodlowing activities in group and prepauce
reports of abowl 5 pages for éach activily, also collecyrecord physical evidences tor tweir
{student’sh portfolio which will be usetul for their placement inteTviews:

H ]

c

1L.

Sident should maintain o separate 43 size sketch book which will be the part of term
work and submit it along with deawing sheets. Foltawing assigrment showld be drawn
i the skelch book

i. Minirum 5 problems each on Linit Mo L and 1

i. Mininnum 2 problems each on Lline Ho 11w VI

Mote- Froblens on sheet and in the sherch book showld be dilterent,

Students should cotlect Production drawinges ficm neacby workshopsindusiries and 1y
e visualize the part from the grven views
Prepare paper madels of development of lateral surfaces of sehds
Visil any sheet metal workshop awd prepare a repon relaed de type of components,
dimensions. material, area of application, raw material required, name of vperanons
peThormed.
Prepar: clays paper models of solids showing surves of intetsecton

SUGCESTED $PECIAL INSTRUCTEONAL STRATEGIES (il any)

Tleese e sample stralcgies, which the deacher can vs fo aceelerate the attninment of the
wvarious Jearning vuiomes i this vourse:

4.

b

T

1L

Mazsive open online courses (MOECS) may be wsed 10 teach various twpicszub
LpICs.

H* in secrion No. & does not mean ooly the tradinional leciang method, tagt different
types of teaching methods and media that are 0 be 2mployed (0 develop the guicHEs.
About F5-20% af the topictsuhdapics which iz relatively simpler or descriptive in
nature 15 e be givon to the studenls for seff-directed Tearving and azszss the
develypinens of the COs hrough  classroow presenptations (s¢c implementation
guidele for deiails}.

With respect to iem N, teachers peed 1o ensure e fregls oppdunities and
prowisions for co-crirrmculioy ociivities.

Ouide stodeni(s) i unde itakimg micro-progecis

Demansirate studeats thorowehly hefone they stad domg the prachce,

Cucoucage stdents o refer different websies 1o have deeper understanding of the
subiject.

{bserve continuausy and momier the performance o sisdents duling practice.

Arran s visit 1o nearby industries and workshops for underslanding various production
drawings,

Thow vided, anmation films, solid madeling sofiware 10 explain intersection of 5o lid,
Assembly and detas

Mepare wall chartz for Dimensional and Sicameineal Tolerances.

SUGGESTED MICIRO-FROJEC TS

Only vme micro-project is planned to be vderaken by o stodem assipned 1o himdher m the
heginning of e semester. SAhe cught 1) y the end of the semester (0 deveiop the

MSETE = Fiwal Copy Du. 20,04, 2078
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Fact an integration of Prids. LOs apd ADOs The micro-progect ¢l be iadostey applicalion
based. interper-bused. workshop-bazed, lahormtony-based o lield-based  Each stodent will
Frave 1o naimain dated work diaey consisting of individue) condribuotion i the projest work
and give o seminar presepation of W before submission. The total duration of the miceo-
provect should e be less van f 6 fsivieent stnideas enguyement honrs v the course,

Po the fiest Tour sewvestais, the micro-peoject could be group-based. However, in higher
semestens. it should be indrvidually undertaken to build up the skill and confidence i every
stident 1 become poblem salver snothat sthe contribiies to the pmgects of the industry, A
suggestive list i piven here. Smnilar micro-projects could ba added by the coneerned faculiy:
A Visil nearky fabeication workshop and prepare 1eport on varivus 1ypes of welding
svinbals wseel T Lol wition work,
b Wizt nearky process indnamvies like sugar (actory, chemical industries ele and propare
report sepresehling conventional represeniztion of various piping yoints.,
¢ Wisit Instituee™s Power engineering Lab and prepare detailed deawings of Yarions 10
Engtne coimnponents asing proper measuring instruments.
d. Vigit Institme’s workshop and prepars assembly drowing and working drawing of
maching vice! lathe Lailsweks 100l post cic
e Any othes microsprojects sugpested by subject faculiy on similar line,

13, SDGGESTED LEARNING RESCOURCES

I

g Title of Book Authuor Fublicatien
Ma.
t | Machin: Drawing Bhatl M., | Charotar Publishing house PxL. Lid.,
. Panchal . Anand, Qugarat, 2013, ISBXY
_ _ 789320358655
FEngincering Drawing Rureau of Indian | BIS Delhi, Third repring, Chetober
praclice for sehools and | standard 1994 ISBMN 817061 2
: |wollepes )5 - 5P- 46 _
3 Prodwion Drawing Maravanam L.E.. | MNew Age Interpational Publicanion,
k.annaich P, | Mew Delhi, 200 [SBH;
. _ | VenkatReddy K. | 3T8RI22434016
4 Engineering Dhiawine Bhet 1.0 | Charctar Publishing hruze Py, Lid

| Amand. Gugarat,
1SBM: 7895503581 78

[ 5 A ext ook of Machine | Gatl F.5 |5 K Kataria and Sons. Mew
: Drawing _ Dielhi, 2007, ISRH: 97R93500 44 | 69
| & Machine Dirawing Sidheslwar McGraw Hill. Mew Dwethi, 0

ISBM  O7R007T4E03 076

14. SOFTWARL/LEARNING WERSITES

0. skewh op 7 scliware for solid modelling
b hlpiaenes weldmglechinology.org
. htrpieew, newaeepublishers.com
d. Engineering graphics and Drawing v 140 froan coprifrant
£, hiipifwww youlabe coamfwaici?v=al ¥ Pja by g
f. l'lllp:-"-"ww't'-'.:.-nulLrbt.:{-nﬂwmch?\r-'}.ﬂﬁlj ;ul#. il Fratune=pl:p
g Blipiaesr yoolbe comdlc Yy =g ,-.ﬂ-:'_!'-. rrréa i \
ho oz yondu b comfwarchi’y ||;.‘:1_fnq_l L Nﬁ'&,:
I*__"[ ...‘.I. = _-\—_'l - Ilg.l
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hip:fwenw, youtube comdwatchy= MY BAISHM

huip: s youtobe comdsate =Ly ROI-bAMud

hup:fwww, poulube comfwateh?v—eix BrbgbDls

heyp:Fwww. youtube comfwaie i v=KWOISUDTBe

hitlpirwwew youlube comfwalehTv=glbrQ2jloab S feature=1elated
katpiwwow, youlube comdwatch Tv=FX gk BadGHEE

Enginesring Craphics & Drawing v 1.0 From Cognifiront

hitp htdpsdfipkaute, comiassignnim s

Tep S mmon
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Progvam Mamu : THploma in Mlechanical Engincering
Fyvogram Codi: : ME

Semiesler : Third

Course Title : Engincerime Metrology

Cuourse Coile A FEL Fi

1. RATIONALE

Measure menl 208 vities are given prime importages inindustey. The diploma techobcians en
coame H0T0sE measuning oifferem paconelers ol niachined components and e appropriate
filment o mterchangealle componenis i the assemblies. The studem has to ddeniify the
variablez 1o be measured, decide the accuracy required. select the anslroment, mvesigane
reazons fnr defects and wive sugpestuons. decide whether tr accepl o reject the jobs, suggesl
methods of salvaging (e defective moterial manufactired. The different mefinds and
instruments which can ke wsed Tor lingar and anpular measarements. geometnical paceimeles
{like surfoce finish, Squarcncss. Parallelizm, Roundness cle b and the wse of gauges and
system of limits. fits, tolemnces eic. are often sequired 1o be deah in detail by 2 diploma
enginesr an the shop Aloor, Therelore, thiz course attemprs k& impart the necessary knowledyss
and develop the required abilitizs 2o that [ con perfonn his job elliciently and eflecnvely in
mnclern imduwshy.

& COMFPETENCY

The aim of this ¢ourse is 1o help the student o attain the following mdustry identifizd
competency hreugh virious waching leaining experiences:

s Use relevant insiruments (o nieasure varions pavameters of machine compiindmis,

3. COURSE OETCOMES (COs)

The teeory., practical experiences and relevant sofi skills associated with this cowse ars 10 be
tanght and implemerted. so that the gudent demonztrates ihe following indisory wriennecl
C0rs asseciated winln e above mnenticned compeienty:

Select the relevant nsimemen! i nEasureingl,

Use ditferent types of comparators.

Select moages, s and telerances for maching comporents.

Uz relevum instrunients o measure different parameters of screw thread and gear.
Llze linwar and angolar measuring msimmenis,

Select relesvamn sueface Leating metheds,

IR C=C D o

4 TEACHING AND EXAMINATION SCHEME

1‘:;;:::&# | F:x il iy Sclheme
: [ |
| | Credin | Throry Pracuical
L T PV paper ESE | Pa Tolal ESE o | Toml
I His. Mo/ M ||"|-'I:u Min  Max | Min| Mas Mo | Max | Min | Mas M |
[al-12] s | 2 || 2 [20%[00| 100 |a0 | 25¢ | o0 | 25 | 10 | 50 | 20

(A Lbwofor el thcors Pt af 30 marks, (L o e MRICrO-rafent asvesswmesd fo

cgverege of 2 feses e e ke

MEETE = Fhal Copey Di. 2000, 2008 Fage | of 40
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flaring the senesier for e woeasmen of e cognitive domain Uty reguived for the
CFLC PRI o Rt £

Legends: LeLocire, T Twtoriol Teacier Gogled Theoty Pracice: P - Practicol: € = redit,
ESE - Emef Semesrer Evampnotion: B4 - Progressive Axsessment

5. COURSE MAFR (with sample COs. PiOs. UDs, ADOs and topics)
Thiz course map illustrates an ovorvicw of the Bow i linkages of the oplos an wariows levels
of outcemes idotails In subseguent sectionsh 10 be atsined by the siudent by 1he end of the

coursg, il Jdumains of lenrning in terne of the industiepiemployer identfied compelency
depicted at the cenire of this map.
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6.

SUGGESTED PRACTICALS! EXERCISES

Lmlge Dk 225CT

The practicals itz section ie TrOs e, sub-componems of the Cli) o e developed and
assessed in the student Jor the atlajnnet of 1he compelency:

A

M.

I'ractical Qutcomes (Pris)

henzure various dimensiens of a given components usiag radivs
aduge, Venuer caliper, Yermier height gauge, nweromeler [use
bavily mechamcal and digitali

Messore boves of 0 give sample wsing iotemsl micrometees s
dial bore indicorers.

Llse preumalic comparster felecnoni: comparatar to Measure the

Circulantly £ Roundness of he given specimen and compare it wilh |

the wiven slandard

Usze slip paupss combination 1o 521 1he adjnstable snap gauge Go
| 2nd and MNe-Go end for a given dirmension

| Measure gear tooih clements using gear looth Vermier caliper |
| Sensure ahe effective dameter of e sacw fhrcad vsing profile

| projectar / Took maker Microstope

14

13

MNale

Use Mloaling carpage miciginelsn o measure mmor, maor aned

lfective diamcier of screw thread.
Measure unknown angle ol a given Iapered cmponent using sine
senbie iy combination with shp gauges

| Use Bevel Frotractor and Clinometers o measure an angle and

Laper ol the diven compaenl,

Use anple dekkor ¢ aumocolbimator io measare the anple and taper
of mven compoment

Meagurs llatness of the piven component by intzrpreting fringes
using monochrwmztic ligln soocce aind opical flad

rdeasurz Hatness of a wiven surtace plate uzing spirit level
Measae Ihe surfoce roughness of a grven sample ngmg Taylor
Hobson' s Talysunt £ surkace roughness t2sier.

e dial indicawr o check the Lathe machine parameters like
porullelism, squarenass, troeness, alignment.

easiers o owl of ey limdrizal cemponen using diel indicator.
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ccearreline div o o e i semple given Befour:

8 Mo, Pevloymance Indi: ’“'"5? | Weightage in "
1 [-‘n:p-:m: erpenimenial se1up f@r?:.- :
A
I|"r-:-:.' e
e { s i
MSETE — Final Copa DL 2004, 2018 1 | I';
3 =i

Fage Sof 1)



[eFirunies Mty Canmse 4 veler, 22502

| 8. Mo, Ferformuanee  Indicators | Weightage in %%
k! Handlmg ol measuring msiuments precisely Jucing 5
[ Perlvrmeg pri feal |

Y| Follow Safcty measires _ 11

4. | Acaumacy i Measuremen _ 20

5| Angwers o queslions related with perfoned pracices _ 110

G| Submil juurnal rport on time 10

T | Follew Houszkeeping | 5

£ | Amendanez and puwiualicy _ 5
TOTAL 14+

The above Trls alsa comprise of the fullowmy swcial skillsanjdes which are Affectjve
Dutnain Crocomes: (ADOE) whae are best developed through the labotatoryv/Tield basad
R | I

Follyw sake praglices

Fractice pood howsekeeping

Practice enerey congerval ion

Dernonsirole working as o leadorfa weam wem bey

Faintaim teols ard equipmem

Follow eical pravices

=0 h N oD

The ADk are nod specific to any one PPrid. bur are embedded in manv Prds. Hence, the
aequisttion of U ADOs 1wkes place oradually in the student when s'he underiakes 5 series of
practical expeniences aver a period of time. Morsover, the leve] of achisvement of the ADOs
acearding te krathwohl™s *Affective Donrn Taxenemy” should gradwally ticrease as planned
below:

= “Valying Level in 1™ year

+ COrganismg Level in 2™ year

= “Characterising Tevel™ in 3™ vear,

T. MAJOR EQUIPMENT! INSTRUMENTS REQUIREL
The major equipment with broad specificeton mentioned here will usher in umiformity in
conduct of enperitnents, 45 well 25 2id (o procure equipment by adiinizieators.

oI R N S P . e

=t
%] Equipmest Mame with Broad specificatiops SF.':?: ]
| Wernier Cailiper-0-200mns (Mannual) I
Digital Yermier Caliper- 02000 |
. Eadius page |00HMmW 1o 14mm) I
Serew potch poge = s apd TP T
: Fritey goe (001 o |.%mm | 1
| Microaneter-0-25mim, 35-50mm. |1
Dhol Mierometer { 3- 25mmp{25-5nm) |
| Burkwce Plae-Graunive. (200 520y S0} I
| Wernier Hetph and Depth Gaupe (mechanical and digital) 0-300mm I
10 | Micrometer Depth Gauee (0-15Dmm) I
11| Sire Bar, Sine Cenire (0-2Mmm | 7
12 Slip Garoe sel- Grade 1, 87 Pieces T OF T 2.7
13 | Auple paupes bos, Grade | A 7
[ = RLA
J':?:"I ] ’ ."E'll
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Equipment Mame wrifh Braad Specilicalwns

Univereal bewel protraciordirmlwation: Smin (00 90 07 Blade 150, 300 mim
anple dekkor and Autceallinaior {0 530 )

Frofile projectar with gewr profilefThread profile Templnles:
Crpague fine grained growed plisss soreen with 907 607 30 cross hine
Location; ined with uraduotad ving (0-360° L.C. Tadn; Oplics S0, 203,
Measuring Range 5id 100mm x 100mim; Opt X axis upto 400mm. Y axis uplo
M0mn; Focusing Teavel DEmm: Magnification Accorzcy Contour £0.05%

Surface 0 05%, Dlorminatnon Countor 245 130% halopen lamp sl
illumination contrel: Pesolution 0005000141 (KKFS amm

| Serew pitch gaoge, [(0-230n )

Floating Carnage Micromerer: Least coun: O 001 mm: Simdand aicinmets
o electronic Lype; Non rolary 2mm micrometer spindle; ndwator with
OO0 v atd dial; Admit rebween center 200 mm;: Max Diameter capaciy
YW Standand Accurcy + or — GO mm:

Monachromatie light souree mil — 1 vmi Light Source: 359 Sodivm
Wavelengih: 1,373 micren; Power 220%S50HZ (1 10V available on 1equest)
Oiptical 1lat set Ranpe [k 2pmd Diaoeeterihickivss 45 2oum and 6077 Saun
Gauges-plug (Gpiece) Grade AcX

Suap gange- adjustable’ dowble ended (piece) Grade AfK

Sieel Ring paupes: Grade A 1.5-2.000 2.40-40 40:12.0. 120200 mm

| Diad lndicatoo &-25mm) wilh magnatic stand

Clinometer Base leaeth: 200 num /1000 mm + Measuring range: £ 17,5
M (= () Sensitivity per Digil £ CLOH pimdfn - Accuracy, < 0.2%
{full szale) = Lingatity: = £ 0.2% (full seale) + Operatmg temperatur:: — 1 10
|+ 40°C
Genr tooth vemier caliper (0=2 5nm
Spirit Level: Baze lengih : 200 mam # 1 mim; Bace width - 20mm + 0 = [
Hleight : 23 1 1 mim; Dubble opening : 50 pum s 8 mm ( lengdh < width o
Sensitivity 1 2 Idine 30 Sec per & i are division of 1he viali Least eount of
gradualicon - 2 mny, Effecnve length of bubble @ 20+ 1 mm
Tool maker's microscope: Dimensions 152 & 152mm; Siage glazs mze Yo x
Sémny; Feeding range 50 5 30 am; Maximum height Il‘vmm % 107mm;
Waorkpiece S Light source 24%, 2W [special bulb): Condinnous]y
adjustable [ight itensiy; Green NUier
Porkimsen's Testerf Gear Folling Tester with master geas Aconraey . 2mm,

Crear diameter of dO=30mm. Bise siee 320 & 100mim, Prject magnication 3s
Invilule profile Lesting

| Roundness mepsuring machine (- 1000mm)

Priewmatic crmparator — Air wauge unl with compressor, Generaled pressore
e (-0 0560 by media. Are Adjost resohdion 0. Linbard 10F): Bowa-N

| for seals: Ouipul imerfuce conncetion-hf 20~ 1 5Eemale

| Clectionic Compurator: Work Base  high chrome high carbon. hardened,
ground & lapped: A precision eleciranic probe is provided wih the unit winh
a measiming range of +!- 20 m.m; Counter © A simple line display counte)
[ vt regoluticon GO nm, GOO]

| Surface rouchness Tayhon Flohson's T-. s @F;.. samp e length 0 Soam|

Lomntc ] gelyr T2 AdE

Pro
b L
|

[ Rt e u]

1z |

3

4

[
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g UNDERFINHING THEQRY COMPMINENTS
The fellowing opics=ulopics shoold be ught and assezzed in order to develop UOs for
achigving the OOz to anain the tdemtilied com perenc y,

, Unit Dutcomes (s : .
Unit | fin cognitive dmmjn}} Topies and Sub-topies
Unit — 1 | la.Explain the vesrip Meiralogy Basics
Introduction parameters used for (e 1.1 Delinition of metrology, cbjeciives of
to Metrology EIvE instoment. mebology.

I 3elect the velevant 1.2 Categories of meticlogy. Seientific
measiring instrumen lor meteology, Industrial metralogy, Legal
the wjven job with mcticelogy.

Jusnlicalion, |3 Meed of mspection, Precision,

e Belect the vunens AcClracy Sensitivily, Readabilivy,
measuring slandards as per|  Calibration, Traceability,
sitwalion swilh jusiification. Reproducibiling.

Id.Calculate the least conm | 1.4 Saurces of errors, Factors affecting
of all basic measuring T T

| nsiTuments., L3 Belection ef instrument, Precautions

I while wsing an instruments for getting

| higher precision and sceuracy.
1.6 Comiept of least count of measuring
Instrurnent,
Unit— [ | Za. Selevt the various 2.1 Definiticn and inteoduction to line
Standards anil meeasunn g, stondards for Standard, end stavedard, Wavelengih
| Comparators Erven silation with | stamdand s their comparison.
Justilication. = X Shp gauge and i1s accessories.
b, Explain tbe constiuction | 4.3 Dedinition and Requiremant of good
andf working principle of comparater, Classification, use of
the given comparatlor. COMPArALTE

2o Relect the comparators | 2.4 Construction and Working pringiple of

arel slip pavpge for the comparalors- Dial idicanor, Sigma

given job, Compa ator, Piswmatic conparrs- high

pressure differential {ype
2.5 Felave advantagess and disadvantages.

LUniv- I1L Ja. Apply limits. {13 and 3.1 Conecepl of Limits and Firs, deviating
Limitsz, Fits, lerances on the diven and Tale s,
Talerances job. 3.2 Basig Terminology, Selective Assernbly,
and Louges Xl Select grodes, fits and Inee rehangeibitily.

' terheraimees from 3.5 Indian standard (15 919-1993) Fits. types
reHerance ehait tor (he of fiz Hole and Shafi Basis $ystem,
aiven sample. guide for seleciion of fit.

Feo Select the zavges for the | 1.4 150 system of limin and it Mnmvenical

piven job with | o finding the limit and iolerancss of
Jusificalion. hole ondshaft ossemblv).
Mo Scleet the ship gawges | 35 Gouges: Limil gaoges. Taylos principle
tor adfusting auji|gdfam Of .'.‘ﬁ];,;.-.:gn-'-' design Plug. Ring Gauges, snap
) B L FLTLE __.%I__‘ _::-."|-|_::'.'-‘*.1 il justable soap o
(& o \m
=Y e &
MSBTE — Final Copy DL 2004218 I-.;f.'-' | |} ;} Page 6 of 10
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Unir- 1Y
Screw thread
M eagirire monis
and Gear
MMeasuremend

Unid- ¥
Linear and
Angular

[ Measurement

' Unin=¥1
Chver
| Measuremends

MSETE — Final Copy D, 2004, 2004

=

sEiivaten

Caleulale 3orew e
Parameters usme? the
aiven et hisd.

Idenatifyy diflarent
elements of the given
scTew thresd,

Explain dilfersm types
ol errors in thread and
pilchoil 1he piven screw
Thread.

Explain the procedure of
nieisn ing e given
EEAr Paraneiens,

gl

de.

44].

. Belect limear mensuring
mstruments for the

given jobowill
Justification.

Select anpubar
MERELEINE INSIUIRETE
for the piven ok winlt
jusndecution.

Explain the comce pt o]
arienllan mgas el
with the hedp of piven
sami]He.

Explain the provedurs of
measiwing  angles wsing
diflerent instronments tor
e prtven ok,

3b.

S,

5.

¥ Buplain the procedure 1o

WiERELNE SUrtce Binish

of the given

COmyponents

ke Sel=ct muchime ool lesl
ond alipmment 1 lor
e iven jirle wath
st Ao

Ao Loles TYRLX

4.1 Berew ihrend (ermmabigy, Longes in
threads and Finch

d T wlensnremaem of dillzrenn ¢ lements such
am majer diameter, minor diamerer,
effzelive diamater, pilch diameter , Bost
sig ol wite Two wire nethod, Theud
gauge micrometer.

4.3 working principle of [odiing caniage
INRCFC L.

4.4 Itredduction 1o Tool Maker's
M roseope. applications and working
pringiple.

Gear Measwremenl

4.5 Apalviical and functional inspection of
Ciear, Measarement of togth thriekngzs
by constant chord method a1 base
tangent Method by Gear Rolling eeser !
Farkinson's Gear Tesler.

4 & Measurcment of ipeth thickness by
Ciear Lgelh Yermier and Profile projecior
Ereors in gears such as backlazh. run
vl

Comcepr of linear measurenent and i1:

instromenis: surface plate, Y-block.

calipers, combinalom sel, depih paupe,

VEFRIED EErvTenLs, necrerneler

metruniems, slip gauges.

5.2 Concept of angolar measurement,

5.3 Instruneentz for angular Measurements.

4 1se and working of univerzal hevel
protrazinr, sine bar, spiril leve]

5.5 Trinciple of Workeng of Clinomters,

Angle Gawpes (Wil Momerncal on

serling of Angle Gouges), Angle

dekkor a2 an angular comparator.

G0 Privary ind secondary lesiue,
terminology of =urlace wexioe as per Bs
731907, CLA, Ra, BRMS, Rz values
and their intetpretalion. Symbel Tor
desipnating =urface (inish on diawing.

H2 Variows techniques of qualeatne

= weorking principle of s1vlus

Fope 7 0fF H)
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fiz, Measure e suriace Rowghuvess Tester, Inerteromen y.
imish Of the given | &3 Parallelism, Siraghiness, squaencss,
CORT P lS. round pess, ram ou, abignment 1ea ol

Hd. Explaim the procedon: I Lathe and Drilling. machine 1ools as per
for Imeasiring complex 1% standard.
dimensions ol the given |64 Flatness testing wsing Monochromatis
job wsing CMM. hight sowce with optical ilal,

Introduction o < ki,
Mote Toaiferine the OO oo contpertency, ahove fsted UL meed 1o by pitdertaken fo aoltive
the “Apprdicetion Leved wnd aberee of Bloom s "Cognitive Domain Tasoromy”

0. SUGGESTED SPECIFICATION TABLE FOR (QUESTION PAPER DESIGN

| Unit Disiribution of Theery

No. T ‘ Marks

| il'enchin_g R u A Tuotal

- Unit Titke | Hours | Level | Level | Level | Marks
I | Imbroduction wo Metrology ) 02 04 04 1
I [Stondards and Comparatons (o | 02 04 _? L
HI | Limms. Fits .Talerances and Gauges 0f 0 | & [

| IV | Screw thread Measurenents aod Goar 0% 123 Mmoo | 0e iz |

bdenzuramienl
Yo | Lmeor uwd Angolar Measarement 0 | 4 o 12
V1 | Dnhel Measurements 0% i 4 w14
Total 48 1% M 30 mn

Legends: R=Rewmenber, U={bnderstand, 4= dppdy wnid above (Bloom s Bevised fovomor)
Marg: Theiz specification sable provides general gridelines o assist student for twir feavviog
ariel fo dyacit 5 (o feacl dred ey stadealy witl respect to attainment of Do The acti
ofisirifaetion of marks o different luxosomy levels (of B U and A3 1 ihe quesiion paper mgyp
vary fian alove Libfe.

1.  SUGGESTED STUDENT ACTIVITIES
{ther thaa the elaszioom and kabemmry learing. fallowing are the sugpestsd studem-related
co-currienfor aclivities which can be wndertaken 1o accclerate the altainment of the vaiious
outcomes (11 this course Students should comluwer fflowing activities in group and prepare
reports 9F ahowt 3 pages (o cich activity, also colkotrecord physical evidences for 1hwir
{stedent”sp poriFolio which will be uselul for their placement inlerviews
a. Prepare journal  bases| op pracitcal perfoimed in Meitrology laboratory _Jowrmal comsis
of drawing, observintons . required measuring toole. cquipments, date of perfon mance
with teacher 2idniiure.
b. Prepare/Drownlasd 2 specifications of followings:
. Measuring Tooks avd cquipmend in Metrclogy labarasto,
i Machinenies in Menoloey labocaioy
<. Undenake a market survey of local dzalers Tor Measuring equipnients and  prepace
a3 tapul.
. Vs 1o any Toeol ron and prepare a repon conststinge
i Datlerent advanced Measurng Insimiments
1. Dhfferent Mensnwrmg standards thiation process
it Cure and mailenance of o |.,’h":-1ﬁ-- ||°“~]'E$1.;‘J-v.t (s ohserved
= = :.'_7'- ".::".
. i
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1. SUGGESTED SPECIAL IKSTRUCTHONAL STRATEGIES {if any)
These wre sample srategics, which the wacher con wse w acoelerate the stamment of Lhe
varLows Gukcomes 1 ihes couse:

o, Muassive apen onling courses (MOOCsr may be used to iach varigns topicssub
bopics.

b. L in item Mo, d docs met mean only dhx: traditional lectune imethod, bot different types
of teaching wmethed: and media thar are 1o be emiployed w develop the cutcrmes.

oo About 15.20% of the wpicssueopics which is relatively simpler or descriptive in
matre 43 W0 be given o the sdepls lor self- divecied lzarnmg and assess (he
development of the T0s thiough classroom presentations (see inplementation
guide line for details

d. With raspec o ilem Mo 10, wachers weed to ensure 1o create appeatonities and

provizions for co-comcular actrvifies,

Guide studemd s} in undertaking micro-projects.

Amranze visi by nearby indusiries for understanding variows Measuring processes.

Show videoianimation films to explain [unchoning o varigus measuring lnstromenis,

Ciive Micio projects.

Use ditferent mztractiongl sirlepies in 2 lassroon leaching.

In respect of em no. b0 above the eachars nesd 1o enzure 1o create aprorlumilies amd

parses For such co-curcular oclvilics,

TR R

(2.  SUGGESTEDR TIILES OF MICRO-FROJECTS
ey one miicre-projecy iz planned 10 be undertaken by a student that needs 1o be asaigned to
hinwher in the Dezinning of 1he semester. Tn the fust four semesters, the micro-project are
gronp=hazed. However, in ihe fifth and sisth setmesters, it should be preferably be fedivddfanify
underiaken o build up the skill and confidence i every student 13 become prohlem solver so
that s/he contibutes to the progects of the indosiry, Do speoial anuations where proups have to
by Tonned foc micro=projects, die nwmber of stwdents inothe group should nor exceed three.

The micro-project counld be indusiry applicaticn based, intemet-based. workshup-
bazed, labormtary-bassd or [ield-baged. Each micro-praject should encompass tw of mope
€05 which are in Facl. an nteeration of Pros, UQs and ADOs Each stwdent will have to
maintain daled work diary congistng of individeal contribution in the project worll and ive a
seminar precentation of it before submission The teral duration of the micra-project shoubd
not b loss thant J 6 {Fivteen) sfudent vagagemrernt froars during the eownse The stodent oughi
r suban il micro-projet by the e of the semester 1w develep the industry orned O0s.

A suppestve 1St of micre-projects are piven hers, Similar nren-proprcls couald e
added by the conceried [culry:

a. Comparalive study of various linear measwring Inzirumenis Like Sieel Rule, Inside -
outzide Calliper, Inside-omside Yernier caliper. Ingidesmitside Mucvomeler, Dignial
Yernier caliper, Digital Mizrometer (any cne) with proper jastilicalions.

L Comparative Swdy of surluce Tish of  Yanows Samples manwdfaciured by waricus
manafacLarang prwesses i) using silae peaghness instromends with ploper
st fpcadivy

£ Colleet wbarmation ol Coordinate BMeaswnng Maghine and prepare a repait.

d. Camparative siwdy ol different parameiers of bpur cesar M. 53 having same module
eI ApRrenTLale Ins romenis —

MSDTE - Final Copy DH. 204,20 % Fage 2ol 10
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SUGGESTEDR LEARNING RTSOURCES
Title ol Boak Author PPubdscation

Evginecring Metrology F K lain Elaang Pubdication, New Delhi
204, |[SEM- 14 B17409] 53X

| Meuglogy and | A K Bewoor and ¥ | MeGiraw Hill Educalion {Indea) P

Menzureme| | A Kulkami Lid. . Mew Dielhi, 2017, 1SEM | 3-
AT 140004

' Engineering Metroloey 'SP Eaghvendra e ford Publization, MNew Dalhi.
| ancd Measurement and Konghpanwrihy | 2003, ISBMN-13: 0235014845 34073

Menzurcinent and P E Rajpat 5K Kataria and Sons, New Delln,
Muirelopy _ | 2000, ISBIM-12: 978350 4200
Engineering Metralogy LE W Galyerand | Premitce Hall Publication, Mew

b Enguineers | C.K. Shotbol | Delbi, 2007, 15BH-14): §] 719928456

SOFTWARE/LEARNING WEBSITES
hipinptel oo andcowrsesd 1 52 16138

hpra: fcaosnwbeanning ongvideo- lec Leres prrmeny-cont
Temgram Sollware [pr Chin

Lremg-Lho sobiware Jor Electronie comparator

btps: Maarw voutube comtwateh Ty=Y pmZjls V44
ww, yoldube comdwalch =gl 7Y AL Opl
hitps-ifwww. yoninbe comiwatch?vmyevM T HHY 90
Bilpa: faraw. pouiube.comdwateh - Dud FilDr FLic

hilps./fwrw youhe comiwalch™v=-_ZeUgpViaj:
hitps.ioww e youube comdwuich ?+=iTjBPHLADA4
hipsanew youlube cotrwalchvel4hadds bdw
Piipss v youlube oo wate b s m L0 TEHRSHNDa4
[ibtps:ftvnaew. youtube comiwatch?v=FgHAIK TTiMtF
hittps:ifvvnn yoartabe comiwatchh=e. 7eRIRMGF A
hipsHwww yeuiube comdwatch Te=00GBRw X wanyl)
Flps-trwevew youube comiwalch M=) ThIMMgbnr1)
Bl dfwww ol b2 cony' walch? vmb e 7 5O FPOB
lnpe: Fww yowi beconvwale i v SOV s e
s e youlube comwailch 2 =80sNy YPTEPA
it pa: v yourbe.comiwailch™=EWqThE9Z 1 ik
e e yonmmhe comwarch = u3 IFpeTic)
[tz A peutube_ comMag [ Pv=CLEPSLOY- w01

|||||
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Frogram Misme » Diploma in Mechianica]l Ewglacering
Frogram Code : ME

Semester * Thirl

Cowrse Thik: . Mechonkcal Emzineoring Materials
Course Cocde AFYAL N

1. RATIHONALE

With the advances made in the field of matcrial science millions of malenials ae now
available o ¢aner various need of mankind. Thess needs and evvice conditions diciate the
propertics th he developed m the matenials theretine the subject nwechanical cnginetring
materials has ancacted lot of attention, Maierials like ferrouws and non ferrous melals, palymer,
ceramics and composites are widely vsed in venty of engineering applications. Thig cobese
deals wilh ihese materials along wich advance watenals, dwir metallurgical consideralions,
hest Gealmen! processes, sINKIEE property relationship and applivations. This course will
enable diploma zngincenng siudents to dentity variely of material and thewr selecuon for
various applications.

2, COMPETENCY
The aim of thiz cowse i to help the siudent to attain the following indusiry identified
comperency rough various s himg learimg expel jences:

e Use relevant mechanical emgineering materiaks in different appiicstbims.

3 COURSE OUTCOMES {0s)

The theory, practical cxpenenecs and relevant soft skills assochated wath this course are lo be
taoght and implainented, 5o thal e studewt demonsiates the following industey oriented
COs associated with the phove mentioned compelency:

Identily properies of materialz,

Select relevant ferrous materials for mechanical components.

Sefect relzvant cast won for the engineering application.

Usze non-ferrous metals for mechanical componmenis.

Snggest 1elovan advanced materials for mechamcal compenenis.

Selovl pelevanl Jwan readiment plovess

R Qe oo o

4. TEACHING AND EXAMINATION SCHEME

';Z’:!:.':? | Craminativn Sclemne
' Credit i Theary Prasthenl
LT e [T e | ESE | P Total | ESE | P Totn
Hrs. |Mas | Min |Mas i | Blas | Min| Moc | Min | Mas | Min | Max | Min |
3 2 & | 3 |70% | 28 | 3p% | G [ 100 | 40 |2S@ | 1D | 35 | W | 50 [ 20

{Hp Oy Evem_ (%) Urnder the theary P4, O G T werks, S mavky ave I.f-'rr.l' PICrO-Rraect
eSS fo ficifitare imtegrotion of O and the remoining 20 marks £2 the ovgrage of 2
testy b he tukem diurng the demiesier J iie e simenr of the cogritive doain LCh required
S the arrainmtens of e O e

Legeads: L-Locrwre: T— Trtoriol Toccder L8 SiCE R Practice; P - Pragiical, € — Credit,
ESE - End Sewevter Exambaation; £4 - I,."j.;,f,-j_?rr},,q.-u_._;_mjx?‘e\:ﬁ;l-.-em
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3 COURSE MAF (with sample OO, Prods, UOs, ADCOE il by
This vowrse map llustraies an overview of the Mow aml linkages of the twpcs al vadons bovels
ol cutcomes idatals in subsequent sectionsh 1o be alwined Ty (e stodera by the end of the
cowrse, i all demdng of leaming in tevms of the industrefemployar duatified competengy

depicted at the eentre of Uiz map.

- T Vidkas ot i =L ik o
o — m—1 = '._ i Iis
- '|-|Fl|| "‘l". y Tl
' ] wl =
J ) il \ pt iy o,
" ] R = e o =2 =
— . -
s P, PR 0 L Al B e R R g,
L #21 I ity e S
[ i b
i -E = . ’ |I T : : ) Y - - e
";-“I_l: i ’ e ke o e =
v y Tl 5 1 5 LErhee: el Lo
J L] ¥ o .
1 e = . "‘"Fr-'q_:.-T _I:'-.-n.._‘_ o T ~ _.". Feik il | a
= F L] lll,r €00 ad) " J poud ik X
. J { frabysinrd b} et { e X
, e vl I ke
! A T T — — " lm '
: 1 _I..t"'" 1 dish Eded 1l |-H"" o e - -'--_, ¥ i
4 % .l i Lkl I - e et L 0
. i ,II‘ r el ‘l Ill_.n' i il % B
- ! E* i el __,.-"' L robvaea mraeHal JITREIAT
I I H'_l-_._ R crbmCrng el i Il H
1 o= eyl i h. v g ’_.-' J
: s N e S e :
FIENT g bt et — - =58 b T 1 R TR, T
T rha It I ks o R e y
. Vet i @ sl |"I' III.\“ ':l "rr I,,I-..I I,I. .I. ‘\"'I o ! i i
' Tl wearaaid Thly O, ' i =i
. N MaEe o AT N _"_‘" : o - .
L ] ‘-‘F_' . "'. 1 I_,_' !
it . £
G B i e 1T e Ty, i o ot T
B, Ly el o5 PN eliad] S F e foome i
i st 1o rme i T Hu iy bwomps i o] il 1 i
] whpe aadc e wmal 1 5 deomi e basds i - prasiiap mala L I
r ' k . AT Bl . 3 -
b L oy
& o g il I
- s it g s 0
RN | i
i - f | Vi k=] i e g
..... i = = L 1A EEiy .
T e s 1 '] - kbt (SR
¥ I ie L
I
B T e .
- = [ o -l'rﬂﬁpm I"'-,I.l"rl..l-:l-:-l'\:'iﬁn[:::i ""b,‘ "I,';. -"'-r
i L=V ECTE | P ‘.-'__ Lrrmre 20 o ! T 1 higa
. = i e e o LT o b, o L -

B — w

Figure 1 - Course Map

G, SUGGESTED PRACTICALS! EXERCISES

The practicals intlis section are PrOs (e sub-components of the CO51 o be developad and

assessed in (he student for die atcainment of the competenc y

Tf;m Fraciical Chatcomes [Evlds)

1| Prepore speamen of a siven material for microscopic exammalion
2| Visametallwegical micrascope i infcgprel riero structoee of steels
ind alloy siesls o sandind specimen. e
| | ' i B
& | Use Dbl hardness wesier o Jdeiens @ﬁar’?...i‘r!eﬁﬂ 4 a piven
LA N
.:"_'.r' F =i ¥, _'\-I k! ||'-".
= =4
| Lty | __,.'\_-_ll_._ IF-FI
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FoA seesgestive Jisr of Sroke iy geneee i i above fable. Moars sech Proy g e inlded for

Pracisecal Ouleomes (FrOs)

anmple.

Use Rockwzll Flardness tezier 1o deternmne 1l hardneas of given
AN,

Llze pelevapl bardness lestar o determine Lhe hardvess of mild sieel
ke Fore apd afier heat treatment.

Llge ralevant hardness wester to delermine the hardness of alioy sreed
before ond atier heal treabment.

U Btz bwrghcil mbcroscope 3 interprel nucrg Slrociure of cast
iroD o0 standard Speciumnen.

Lize batallurpical microzcope to iterprel aluminmum on stadard
SpPECimen.

Ese relevane hacdness tester to deterine the hardness of copper
Lse relevant peel tesier 10 deteiming the sdiesive sirength of
cellophane tape and, duct @pe o a smooth surface.

Perlorm flame test to identify differcnt types of plastcs,

Ise High-lermperaiure oven orelectical curvent o ldennfy
behavior of the shape-memory alloy as a funetion with regards 10
tem pecalure.

Lse relevant peel tesier 10 detetning e sdbesive sirength of scotch
tape, electical wape and masking lape on 3 smooth surface,

Use multle /bon iype lurnace 10 compare

= ihe effect of pif az quenching media on 1he hardpess of mild
sice]
s the effect of weter o5 quenching mediaon U hacdiess of
il sreel
s ihe effect of Brine as quenching media on the hardness of
mild areel
Total

Uiz e, PRI

Ll
M.

1

IV
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Appros.
Hirs.
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"

Lt I
L]

]

4'.I

A

crlicaidt A OO0 el comepereritt A Fucfic ol mrix of mirinrem [2 or morg practeead eecd o e
Jrrrfiseme ot of whick, the puacticofs morkedf ac ' are compafiory s st the stdent

reaches e Precivian Level' of Duve's Prpchomoior Domeain Toavanomy ' av geser oy

Feglited A e dadustey

it The Process and “Producs’ relied sAS wiyacioied with cocl Prod I o be asseascd

el fi i Sugesiel Simpe g pefow:

%, M. Performance Tnelicabers

[ Preparaiecn of expoamental el up

X Mrepare sapaple wsing dilferent operalions

3 Check the microstructure and hardness of the samrle

4 Follivw Soteiy moasures 0

5 [ Observorions and Recording

G| Inerpretanon of 1esultand O mldu&iurfm_

7 ‘ Answer o sample queslions o, N _.,..\_.\ ;\

2 Submission of report in time I/g/ _‘"‘-"}@ \\‘p‘%
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5 MNib. | Ferformanes Incliestors | Weialage in %
Total | 10

The above PrOs alzo comprise of the following  sucial skillsfainudes  whizh aic Aflective
Do Cteomees (ADD:) than are best develuped theouph the [aborueryfield  based
©3 PCrIences:
9. Follow safety proctices.
Practice good heosekeeping.
Demonstrate working as a lealens leam member.
Pdaintann fools and squiprment.
Fallow ctlweal Pracuces,

MR

Tl ALK upe ol specilic w any one Froy, but are embedded in many Frs, Henee, the
acquisition ¢f (he ADOs takes place pradually w the studem when s'he undertakes a series of
praciical experiences nver 8 period of time. Moreover, the level of achievement of the ADOs
accordmg to Krathwohl's * A fective Domain Tazonomy® should mudually increase as planied
reer:

» WYaluing Level’ in | year

“Orgamizing Level” e 2™ year
+ “Characterizing 1 evel” in 3 year,

F MAJOR EQUIFMENT! INSTRUMENTS REQUIRED
The mapur cquipment with broad specification mentionsd here will usher m wmaformity in
conduct of experiments, as well as aid 1o procure equipment by anthorities concernzd,

I.i; I Equipmeni Nawme with Brosd Specilications P;:: '
i | Mewallurgical Reflected light Micioscope 6%, 20 halopen C123A,
Light 21K magmbcation, ]9 x] 26 W mm specimen stage Size With 1 '
_ | o fravel _
2 | Slnae Machines Slinting widib- standard  WH im0 extensible. Sliving | 234,
| Blade, Shitting each width al least 15 mm
3 | Polishuyg Machine Grimling/polishing Jdise dimterer; 200mm. Rotaton | 2.3 4
speed; 0640 rpm _
4 Crigatat Hockwell el pess 1ester- Easy-to-use Elecironics {onsale 5467
Hi'Lo Tolerance Setings, Adjusiable Time o Loid Averare Test Group
Besuliz 2.50 Teet Besult Memory Capacity 3000 resiits, RE232 Outpud.-
Average [Rangc,
$ | Digoal Brinell Hudiess Machine- Hundness range HEW = 123 A7
& | Laboratory box fumaces | 2040°%c L1214
T | Peel Tesier Loy

B, UNLRERFNNING THEQRY COMMMNENTS
The fiflowing topics are w be laughn and aszessed in order 1o develop the sample 10O given
Below for achievimg the COs 1o attain dw identified compateney, bMuees UOs could be added.

#=o 0F TEe
R
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Uit
| Unit -1 ba.
| Basics of
Engincesin | I

g vaterials

Il

e

I If.

Linit (rutcomes (F(I5)

G eopnitive domain)
Interpret oryzal strociure
of the given material.
Torerpel e sieugtwe of
sperilicd waterials an the
oiven level,
Identty microsicuchure of
the wiven matssial with
Jusitification.

. Explain with slhetclzs the

proscedure dr prrepare Ziven
sample.

Bxplain with skelches
procedure of handness
tesling bor the giveén ester.
Chonse relevant hardness
tester based on tha given
situdtion with justilication,

1.2
1.3
1.4
1.5

146

Lo Ll TEH G

Topics and Sub-10ops

L1 Claz=sification of enginserime

a2l

Crystal structure, Uoit ecll ond spocc
latlice

Microstrcinre, Lypes of imicioscopes
Sample preparation. elching process.
repes o F etchand,

Propertiez of - metnls Physieal
Properties, Mechaical  Propetics,
Hardnes: testling procedurs on Bring|l
and ockwetl 1ester

X | Conceps of phasz, pure metal. alloy and

Unic =11 2a Interprel the given
Stes) andl equilibrivm dizgram.
s Albeys | 2k Us the Tron —earkon 1z
. equiLiba v diagram foe
the: given applicalica. i
- 2o [dentiry the given phase i
| diagrams and reactions
| with (ustification. X
24, ldentify the given fisldsof | 1
steels on Iron corbon
diigraom with justilication.
Je. select relesand steel for
the piven applicalion with | 1.
Justification,
in.
v,
LY
Wi
|
24
| Unic- IRE

PESETE = Famad Couy Dr. 20.0W. 2018

'|:_.;I1_
i

A

]

g

e

-

solid solntions.
Tron Carben Equilibrivem diagram
wvarious phises

- Coitical mperaluncs angd sigailivans
. Reactions on [rom carbon 2quilibrivm

diagram
Broad Classilication of steels,

. Flain czorbion steels: Detioion, Types

and Properues, Composiln: al
applications of low, medim and high
carbon slegls,

Alloy Steels: Definition and Elheels ol

alloving elements on propetes of alloy
Slesls.

Tool steeks Cold weork 100l sicels. Hiot
wonk ool ateels. High specd sieels 1155}
Stamless Slegls: Types amd & pplications

o Bpring Seels Composimen and

Applicationg

. Specificatinons of seels and their

equvalents

Siecls tor folowing: Shalis, sades, Mats.
bols. Lewvers, crank shafis, comeshalls,
Shear blages, ageacolbaral equipments,
e hold wlensilz, machine loel beds, |
car bodies, Amifiction bearings

UL,

*--\_
EE
3. Select the relevant cast .0 JM‘H&SI o ax while, 2y
~ o A
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Unit Uikt Owteomes (UO5) Topris and Sub-topics
_ (in cognifive domain}
Casl Iron o bor dhe given poh wilh nndular, moalloah|e

Jueni fie ation. 12 Specifications of casl hion.

Ib. Inverpret the given 15 Selecvion ol appropriste vast won [on
wraterial designations. ENgineering applications,

3c. Identity the properties of 14 Designation and coding (05 per BIS,
the ziven composilion of ASME, EN, THM, 115 of cast iron. plain
cast iron wilh jusi ficancmn and aftoy sheel.

Umit— IV da. Deseribe the peoperties and | 4. Copper ind its allays « Lrayses, bronzes

MNom- apphcations of the given Chemical compositianz, properties and
[erroms copper alloy. Apphcalions,
Metals amd | b, [escnibe the propecties and | 4.2 Aluminiom alloys =Y -alloy. Hindalium,
allovs apphcations of 1he given duralivm with their composition and
dlurminiuny alloy. Applicalions.
4¢. Dreseribe 1he properties and | 4.5 Beaning vaterials ke white metals (5n
applicatians of the given brased b alumuniim bronzes Porous, Self
| bearing malerial lubricating bearjngs.

4d. Select velevant pon-ferrouns
malerial for the specilied
apphication with

Justificalon.
LUnit— ¥ a8 Instinguich between 51 Polymene hMaterials
Mo meslallic and nonmetallic i Polyimers- Uvpes. characteristics.
metallic materials on the hasiz of it Properiies and wies of Thermoplastics.
and given compasition, Thermaseting Plostics ond Rubbers.
Advanced properiies and applications. | 5.2 Thenmeplastic amd Thermosewing Phastis
Muadevials |5k Select velevann non-metal lic Heteriyls
matenial forthe givenjob 3.3 Characierislios and uses ol ABS, Acrylics
with gt ication, Mylons amd ¥iny ks Epoxides. Melamines
Sc. Select relevant composite and Bakelites
material for the given jok 54 Pubbers Meoprene, Butadizne, Buna and
with justilicalion. Srlicon: — Properties and applicationg.
. Suggest relevant alierative | 5.3 Ceimics —types of ceramics, propenjes
malerials for the given job ancl apgrlicanons of plasses and
willy jwstification. retragiones

3.6 Composite Materials - properties am!
apphications of Laminated and Fibre
reinlareod materials

5.7 Advanesd Enghweering Materials -
Propemies and appleations of Nano
visaterialy and smart materials.

Unil-¥F  ta. Describe with sketches the | 6| Annealing Purposes of arnealing,

Heat specified heal irealiment Annesling tempersture rangs, Typos and
Treatimend Proce sses. __upplications
processes 00, Selecr e relevanl et o '?:?-FE!EIIGJ izing: Furposes of Normalizing,
Irealmienl process lor |:¢,:H. "__:_\ L- .|1*|;Hp1;.. range. Broad applicalons of
faf = 8
.:I.'.r I, | Il 'I ,‘;:rr:
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i Uit Crateonies {LHs) Topics and ub-1ops
I (I coRmtve dhordin}
| given materal with | Homalizing
pestification G.3 Hardéening: Purposes of havdening,

oo, Explain with skelches the Hardening wzmperature range applizanen
working principle of the G4 Tempenng: Purpose o empering, Types
given heat treatment of tempening und L5 appicalions
fumace 4.5 Case hardening melhads ke Carlrunizing,

fcd. Soggest the relevant hear Miridisg, wnd Cyaniding.

Lrentment proeess For e &5 Heat reatmeat Furmaces - Muoflle | Box
elwen siation will 1y e
justitication.

Note: Tor aricein tive O ond competency, above fisfeef D0 meed o e wndeeieken v achism
wite Application Level ™ ane ahinse off Bl v Uligmiiive Commcefor Tervermaity

o SUGCESTED SFECIFICATION TABLE FOR QUESTION PAPER DESIGH

| Umie Unat Tike Teachin |Distribution of Theory Marks
| Na, g | ] \ A | Tatal |
Hours | ) evel | Level [Leret| Marks |
| | | Basics of Engineening Materials De | K g |4 |10
| 11| Biecl and its alloys 1 [ g4 | 06 14
| 111 | Casi Iron 0 D2 | o4 | e 10
IV | Non ferrous Metal and Alloys | o8 oz [ ba [o0: | v
Yo | Mon Metallic and advanced 4 Lk 0 M > |
Material |
V1 | Hzat Trearment prooesses 153 (M4 (b 04 T
Tutal 45 15 | 26 | % | ™ |

Legebrds: B =Hementher, U=Cnderstand A =Appiv and obove (Slewn's K elisedd faeny)
Mote: Thiv specification fable provides gencrid guideliney fo daiad siwfens foe e feqenbnyg
demad by Berae ety Feach and mvsess Students with respect to aitoiament of Uy The actued
divteibiion of miarks ot differens tacommy feveds fof B O pd ALn e curesbiont pespser Juty:
oy fet wribgw fadidc.

1, BMGGESTED STULDENT ACTIVITIES
Chher than the classroom and Bboraory leaming, following are the supgesied studepl-pelated
cocwrricator aclivities which can ke undenaken to accelerate the auwnment of the various
owtcomes in this conrmse: Students shoald conduct followmg aciivines m gronp and pepare
weponts of ahout 5 pages for cach activily, also colleetrecord physical vvidances fon their
{siwdent”y) pontfolio which will be wseful Ton their placement bilerya: ws
a. Prepare joumal based on praciical performed i Moeial Tesing Jaburmory leurmal
consist of drowing, observanions |, required  malerials, loels eyuipnems, lae of
per formance with teacher signalure.
k. Prepare/Thvwrnlosd a specidications of follewings,
i Teols and equipment in material lesting leboratoey.
i, Mochineries o material tesung loberalory
2. Undenake 0 market survey o local dealers Tor wuls. exuipanents; michineries aod

Fa material prepare 1 repori. oF ‘-'11_::.-} .
b Wizl any Inhasteial heat treatment s| -|:L_L_l-n-t-[n=|7'*: SREPOrL Consisling
||II::'-I . ; l"l':?'
gl | Y1 15
- ','-,_I i ) J;' |I ." ﬁr':
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L. Types ol et ieminwnt process
i Types of lurnaces
. Types of quenching, mediums used
v, Types of Testing equipanents
v, Sealety precainions observed.
¢ Cunde studend{s] i vnderiakimg micos-projecs

il.  SUGGESTED SFECIAL INSTRUCTIONAL STRATEGIES {if any)
These ate sampla strategies. which the teacher can use 1o accelerate the attainment of he
yanous auvtcomes in this course-
A Mazsive open online cowrses (MIOOTE may be used w leach variows topies/sob
Lopies,
b. L' in Hem Noo F doc: oot mean only the tamlitional lectuve opetod, but diiTerem
Uypes of tcaching methods and media that are 1o be emiployed to develop ihe sutcomes,
¢ Aboul £320% of rhe ropicsiadtopics which iz relatively simapler or descriplive tn
ndlur: i3 1 be given 1o the swdems for sedfodivecred fearming and n2sess the
development of the COs Whrough classoom presentations (see implementation
gl'ljljv.“'.-liﬂl& lar denaglz).
d. With respect w0 iem No.Id, teacliens need o ensure o creale opportunities and
Provisions for co=currfcadar aciiviries
Lnande stodent(s) in endegtaking nmicro-projects.
Arcange visit to neby indusiries forundersianding various Heal treatmen procssses,
Show videafanimation Nilns 1o explain funcriioning of various hardness tetting and
heat treatment processcs.
Cvaw [ron Carbon charts.
i Llse dilferent instroctional sirategivs in clazsroom eaching.

=

-

12.  SUGGESTED TITLES OF MICRO-PROJECTS
Ouiy one peicro-project is planned 1o be wndertaken hy a student thal needs 1o be assigned 10
hirvheer in the beginning of the semester In the first four seresters, e micro-project are
groape-baced. However, in the $16h and sinth seocsiers, it shoold be preferalbly be inivfdedly
uredertakon to build up e skifl and confidence in every simbent o become problen solver so
that sthe contnbues 1o the projects of the indusiry by special situations where groaps have to
Be Fortred For micro=projects, e number ol Stucdents in e grovp should ged exceed free.

Thee micro-project conld be ndustry apyprlication based, intemen-hased. weorkshop-hased.
baboraton -based or held-hased. Each micto-project should encompass two o more C0s
which are in thct an integration of PrOs, U0s and ADOCs. Each stedomt will have 1o maimain
dated work diary consiztimg of inalividwal contbaiion in e project work, aml give a seminar
presentation of it before submiszion. The el duration of the micio-proqect should mo be less
thany Fb {sixreeni stident engingeineit faties Jurng the course. The student ought o submin
micro-proiect by the end of the semneser th develop the indusiry oriemed COs.

A suggestive list ol michoproject: are piven here. Simitar micpo-projects conid be
added by the concerned faculoy:

a  Comparative siwdy: Comparative stwly of various mateials wsed in previows ol
VI griieriion compunents of mechanival engineering equipments |ike 1€ Engine,
Compeessor. ukbine, puimps, reliigernor, water cooler, Lalhe Machine, Milling
hachine. Cralling bMachme @indmy machine {an:. one} with proper justifications,

k. Experiméentation: Deiermine the ha sz o I different metallic componends {min.5)
ane crrmpare hardness ad plod I*»-'}r.-r |rllupq|mb hardest and soft matersal i the

i"-_.-'

Liven granp -
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¢. Expreamentation: Determine the scrostrucwre of dilTerent meladlic componwuls
tmin.3) using moetallurgical Microscope and compare  their mickosiucinee in the given
aroup

d. Celleciion: Collect zample of vanicus Lypes of plastics, ceramics, composites waed in
day 10 day applicatians and prepare charl confaining properiies, applications of he
samples,

e. Collect informalion related to Types, Properhics and apphicattons of sman matsrals
fioim websites. Present the intormation tn the form of Chan.
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w.e.f Academic Year 2012-13 ‘G’ Scheme

iﬁ_ MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION, MUMBAI
TEACHING AND EXAMINATION SCHEME FOR POST S.S.C. DIPLOMA COURSES

COURSE NAME : DIPLOMA IN MECHANICAL ENGINEERING

COURSE CODE : ME

DURATION OF COURSE : 6 SEMESTERS WITH EFFECT FROM 2012-13
SEMESTER : FIFTH DURATION : 16 WEEK S
PATTERN : FULL TIME - SEMESTER SCHEME : G
TEACHING EXAMINATION SCHEME
ﬁ% SUBJECT TITLE \ﬁggé‘: CS(;JIIDBE SCHEME PAPER TH (1) PR (4) OR (8) TW (9) (1%’\/00)
TH | TU | PR | HRS | Max | Min | Max | Min | Max | Min | Max | Min
1 | Automobile Engineering AEN | 17526 | 03 | -- | 02 03 100 | 40 -- -- -- -- 25@ | 10
o | Advanced Manufacturing AMP | 17527 | 03 | - | 02| 03 | 100 | 40 | ~ | - | - | — |[25@]| 10
Processes B
3 | Measurement & Control B MAC | 17528 | 03 | -- | 02 03 100 | 40 -- -- -- -- 25@ | 10
4 | Power Engineering PEN | 17529 | 03 | -- | 02 03 100 | 40 | 25# | 10 -- -- 25@ | 10 50
5 | Metrology and Quality Control B | MQC | 17530 | 03 | -- | 02 03 100 | 40 25# | 10 -- -- 25@ | 10
6 | Behavioura Science $ BSC | 17075 | 01 | -- | 02 -- -- -- -- -- 254 10 | 25@ | 10
7 | CNC Machines B CNC | 17064 | 01 | -- | 02 -- -- -- 50# | 20 -- -- 25@ | 10
8 | Professional Practices-I1l B PPT | 17065 | -- -- | 03 -- -- -- -- -- -- -- 50@| 20
TOTAL | 17 | - | 17 -- 500 -- 100 -- 25 -- 225 -- 50

Student Contact Hours Per Week: 34 Hrs.
THEORY AND PRACTICAL PERIODSOF 60 MINUTESEACH.
Tota Marks: 900

@ - Internal Assessment, # - External Assessment, No Theory Examination, $ - Common to all branches, #* - Online Examination,
p - Commonto AE, PG, PT

Abbreviations: TH-Theory, TU- Tutorial, PR-Practical, OR-Oral, TW- Term Work, SW- Sessional Work
» Conduct two class tests each of 25 marks for each theory subject. Sum of the total test marks of all subjectsisto be converted out of 50 marks as
sessiona work (SW).
» Progressive evauation isto be done by subject teacher as per the prevailing curriculum implementation and assessment norms.
» Code number for TH, PR, OR, TW are to be given as suffix 1, 4, 8, 9 respectively to the subject code.
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w.e.f Academic Year 2012-13 ‘G’ Scheme

Course Name: Diplomain Mechanical Engineering
Course Code : ME/MH/MI

Semester : Fifth for ME and Sixth for MH,MI
Subject Title : Automobile Engineering

Subject Code : 17526

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS
03 - 02 03 100 -- - 25@ 125
NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.
» Total of tests marks for all theory subjects are to be converted out of 50 and to be
entered in mark sheet under the head Sessional Work (SW).

Rationale:

Automobile vehicles a now days are the inseparable part of modern life. The whole progress
of the world is based on the development of modern automobiles. The diploma engineers must
know about the principles of working, construction, maintenance of automobiles. Different types of
vehicles and their capacities are introduced in this course so as to give idea about field of scope.
Various automobile systems such as engine transmission, cooling and lubrication, vehicle control,
etc. are introduced along with their functions, construction and working in the context of vehicle
performance. The two wheelers have undergone a phenomenal technological progress. The topic of
two wheeler technology is also covered in course. Good knowledge of automobile engineering will
lead to better employability of engineering students.

General Objectives:
Students will be able to:

1. Know about Automobile market in India
Know the vehicles performance parameters.
Understand the detailed construction features of automobile engines.
Dismantle and assembl e the automobile engines and vehicle systems.
Know various advanced features in modern automobile vehicles.
Understand and identify various system components with their functions.
Compare and select the automobile vehicles based on their features.

No ok~
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w.e.f Academic Year 2012-13

Learning Structure:

Application:

Procedures:

Principles:

Concept:

Facts:

‘G’ Scheme

Understanding, analyzing & applying various aspects of Automobile
Engineering in relation with operation and maintenance of automobile

two and four wheeler vehicles

Assembling and dismantling of
engine and systems of automobile
vehicles

Servicing and tune up of
vehicle, pollution control
procedures

Principles of thermodynamics,
theory of machines, hydraulics
and pneumatics. |C engine
thermodynamic cycles

Principles of heat transfer,
friction laws, power
transmissions, electronic
controls

A

A

Basic systems of automobile
vehicles, correlation of all
systems in a vehicles together as
aunit

Vehicle performance
parameters. Power, Speed,
Torque, vehicle layout, cooling,
lubrication, power lossin
friction.

Automobile Two and Four wheeler vehicles, Electric Automobile
vehicles, Advanced automobile vehicles, Basic elements (subsystems) of
vehicles, Frame, chassis, engine, gearbox ,clutch, propeller shaft,
differential, battery starter, generator, alternator, front axle, suspension,

steering, brakes

MSBTE - Final Copy Dt. 30/10/2013 3
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‘G’ Scheme

Theory:
Topics and Contents Hours | Marks
1. Introduction to Automaobiles.
Specific objectives:
» Draw the vehiclelayouts
» Understand the concept of aerodynamic shape of vehicle.
» State the concept of aerodynamic aspects
Contents:
1.1 Classification of automobile vehicles, types of automobile vehicles.
» Two and four wheeler chassis layout of an automobile vehicle,
automobile body types, 08 16
» Layout of vehicle such as front engine rear wheel drive, front engine
front wheel drive, rear engine rear wheel drive, four wheels drive etc.
their advantages, comparisons.
» Aerodynamic body shapes & advantages
1.2 Types of automobile power plants such as petrol engine, diesel
engine, gas operated (LPG, CNG),electric power plants, hybrid
power Plants (Intorductionary level).
2. Transmission Systems:
Specific Objectives:
» Describe transmission system of automobiles and their components
» Describe suspension systems and components
Content:
2.1 Need and Requirements of transmission system. Its components and
their functions.
2.2 Clutch: Function and purpose of clutch, types and construction of clutches
as coil spring type and diaphragm type 10 20
2.3 Gear box- constant mesh and synchromesh gear boxes, Epicyclic gear box
their construction and operation. Overdrive, transfer case, Two wheeler gear
box construction and operation
2.4 Propdller shaft types and construction, functions of universal and slip
joints.
2.5 Differential - need, construction and working, differential action and
operation
2.6 Axle—Hotchkiss and torque tube drives,Rear- full floating axle, semi
floating and three quarter floating axle.Front axle.
3. Control Systems:
Specific objectives:
» State steering geometry and requirements
» Describe Braking system of automobiles.
Content:
3.1 Steering System: 08 Marks
Purpose of steering system, construction and working of - recirculating ball 08 18
type and rack and pinion. Wheel Geometry- caster, camber, king pin
inclination, Toe In and Toe Out.
Power steering (introductory).
3.2 Braking System: 10 Marks
Need of braking system, types of automotive braking systems for two and
four wheeler vehicles— mechanical, hydraulic and air operated
MSBTE - Final Copy Dt. 30/10/2013 4 17526
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» Hydraulic braking systems: Layout & components of hydraulic braking
systems

» Construction and working of master cylinder and wheel cylinder.

» Drum braking system, Disc Braking Systems

> Air braking system: layout and working

4. Suspension Systems, Wheelsand Tyres
4.1 Necessity and Classification of Suspension System 10 Marks
Front and rear suspension system construction and working of Wishbone
type, Mac Pherson type, Trailing link type, coiled springs, leaf spring and
shock absorbers, air suspension system. 08 18
4.2 Wheelsand Tyres 08 Marks
types of wheel-spoked,disc, light alloy cast. Types of rims. Tyres-Desirable
properties, types-redial ply, cross ply, tubeless.Tyre specifications. Factors
affecting tyre life. Wheel alignment and balancing.

5. Electrical Systems:

Specific Objectives:
» Sketch and describe battery constructional details
» Describe charging system
» Describe starting system and lighting system

Content:

5.1 Battery: 08 Marks
Automotive battery construction and operation, battery capacity, Battery
ratings, Battery tests
Charging System : 10 20
Need of charging system, Construction and operation of charging system,
Alternator principle ,construction and working

5.2 Starting System : 04 Marks
Need of starting system, layout, construction of starting motor, Bendix
drive

5.3 Lighting System : 04 Marks

Layout of lighting system of two wheeler and four wheeler, Wiring harness,
cable color codlings

5.4 I gnition System and their Components 04 Marks
Battery, magneto, electronic inginition system.

6. Automaobile Air conditioning System.

Specific Objectives:
» Understand concept of air conditioning system
» Appreciate the various parameters of aircontioning
» Locate various components of air conditioning systemsin avehicle 04 08

Introduction, layout of car air conditioning system, components of a system,
working of a system, parameter control (Humidity, temperature, purity of air)
required. |mportant precautions while using AC system.

Total 48 100

Practical:

Skillsto be developed:

Intellectual Skills:
1. Locate and identify layout of automobile vehicles.
2. Locate and identify different components of various systems of automobile vehicles.
3. Understand basic engine construction in detail.
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‘G’ Scheme

4. Refer and interpret Service manuals, Specification charts of automobile vehicles.

Motor Skills:

Use proper hand tools, equipments in automobile mai ntenance

Assemble and dismantle petrol and diesel engines of car

Assemble and dismantle automobile systems.

Conduct PUC test on automobile vehicles.

Collect and interpret technical specifications of two and four wheeler automobiles from
market and internet.

grwODNE

List of practical:
(Conduct any ten experiments of the following.)

1.

8.
9.

10.

11

Individual student should collect following information-

() Automobile manufacturersin India-Two or four wheeler vehicles.

(b) Advance systems in automobiles like ABS, Safety Air Bag,power operated-
mirror/window etc.

Observe the chasis of following vehicle like LCV or HCV or Jeep. Draw and describe

various components mounted on it.

Dismantle and assemble single plate-coil and diaphragm type clutch. List the various

tools used while dismantling.

Dismantle and assemble synchromesh gear box. Prepare sequence chart while

assembling.

Dismantle and assembl e differential. Prepare sequence chart while assembling.

Observe various steering systems of automobile vehicle and make a systematic record.

Dismantle brake system and observe various components of it. Write function of

important components.

Observe and draw various suspension systems with brief description.

Visit to automobile service centre, observe various systems and write areport.

Inspection of battery like Ah rating, type of battery, no. of cells, vents, charge status by

using hydrometer and voltmeter.

Conduct PUC test of car on exhaust gas analyzer according to Indian Motor Vehicle act

1989 revised norms (Petrol or diesel) and write a report.

12. Visit to car air-conditioning service centre and prepare report on maintenance.

L earning Resour ses:

1. Books:

> Author Title Publisher/Edition

1. | Wiliam Crouse Automobile Engineering Tata- McGraw Hill 2009

2 | K.K.Jain, R.B.Asthana Automobile Engineering Tata McGraw Hill 2011

3. | H.M.Sethi Automobile Engineering Tata McGraw Hill 2010

4 | Shrinivasan Automobile Engineering Tata- McGraw Hill 2009

5 | Kirpa singh Automobile Engineering Standard Publications 2009
6 | Joseph heitner Automotive Mechanics Wiley 2002

MSBTE - Final Copy Dt. 30/10/2013
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1. Central Motor Vehicle Act Pollution Norms, Service Manuals for different Cars, Motor
cycles, Trucks, Technical literature on specifications of different vehicles, Manuals of
Exhaust gas analysers, Euro |11, Euro IV normsfor cars, trucks

2. CDs, PPTs, Video Clips. On various constructional and operational details of working of
different automobile systems based on internet web sites as under,
e Www.tatamotors.com
www.hyundai.co.in
www.indiaford.com
Www.marutisuzuki.com
www.auto.howstuffworks.
Y ou tube videos for automobile systems

3. Charts, Models, Transparencies on automobile systems and components.
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Course Name: Mechanical Engineering Group

Course Code : ME/MH/MI/PG/PT/FE/IFG

Semester : Fifth for ME/PG/PT/FG and Sixth for MH/MI/FE
Subject Title : Advanced Manufacturing Processes

Subject Code : 17527

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS
03 -- 02 03 100 -- - 5@ 125
NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.
» Total of tests marks for all theory subjects are to be converted out of 50 and to be
entered in mark sheet under the head Sessional Work (SW).

Rationale:

This is a advanced technology subject which is to be taught, after getting conversant with
the basic manufacturing processes. It is necessary for a diploma engineer to know about the
advancements in the area of manufacturing processes. This subject will impart knowledge & skills
necessary for working in modern manufacturing environment. This subject will help the student to
get familiarize with working principles and operations performed on non conventional machines,
CNC Machines, milling machines, grinding machines, surface finishing machines and maintenance
of machine tools.

Objectives:
The student will be able to:
1) Know different Nontraditional machining processes.
2) Understand the working of Broaching Machine, Milling Machine, Gear Cutting machines,
Grinding Machines, Surface finishing machines.
3) Work as a maintenance engineer.
4) Know the Operation and control of different CNC machine tools.
5) Produce jobs as per specified requirements by selecting the specific machining process.
6) Adopt safety practices while working on various machines.

7) Develop the mindset for modern trends in manufacturing and automation.
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Learning Structure:

Applications

Procedures

Principles

Concepts

Facts

To select appropriate nontraditional machining process, to operate indexing
mechanism for gear manufacturing, to understand the use of grinding &
super finishing operations, Broaching, Boring Machines, CNC Machines,
to select appropriate type of maintenance.

A

To study & observe the working and applications of non conventional
Machining, To study and observe the application of other machines and
CNC. To maintain & repair small machines or components. To study &
observe the applications of grinding machines, surface finishing machines&
universal dividing head for gear cutting.

T

Working principles of all nonconventional machining processes, Principle
of indexing, principle of abrasion, erosion, Maintenance schedules &

alignment.

Non conventional machines using AJM, EDM, LBM, W-EDM, WJM,
PAM. Open and closed loop control. Types of maintenance, repair cycle
analysis & complexity, housekeeping, TPM, concept of Grinding & super
finishing Process. Gear hobbing & gear shaping.

A

Study of nontraditional machining processes, CNC machines, Shapers,
Planers, Boring machines, Broaching machines, grinding machines, honing
& lapping machines, Gear hobbing & gear shaping machines and
maintenance of machine tools.
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Theory:
Topic & Content Hours | Marks
Topic 1. Non Traditional Machining
Specific Objectives
» Understand different Nontraditional machining processes.
Content
1.1 Need and importance, classification 04 Marks 10 20
1.2 AM, WIM, EDM, W-EDM - setup, working, process parameters,
advantages, disadvantages and applications. 08 Marks
1.3 PAM, LBM - setup, working, process parameters, advantages,
disadvantages and applications. 08 Marks
Topic 2: Introduction to CNC
Specific Objectives
» Know the Operation and control of CNC machine tools.
Content
2.1 Introduction, advantages of CNC, open loop and closed loop control, axis 08 16
identification, absolute & incremental coordinate system- G codes and M
codes 08 Marks
2.2 Fundamental part programming - simple lathe and milling programmes.
Dry run, Jog Mode, Block by Block execution, Safety Procedures,
Adaptive controls, Displays and indicators. 08 Marks
Topic 3: Other Machining Methods
Specific Objectives
» Understand the working of different Machines.
Content
3.1 Introduction, classification of Broaching machines, basic parts of 08 16
horizontal broaching machine & their functions, applications, advantages
and limitations of Broaching machine. 08 Marks
3.2 Capstan, turret lathe & automats, Planer and planomiller function of parts
& operations. 04 Marks
3.3 Boring Machines — types, tools and operations. 04Marks
Topic 4: Milling & Gear Cutting
Specific Objectives
» Understand the working of Milling & Gear Cutting machines.
Content
4.1 Milling: 10 Marks
Introduction, classification ,basic parts of column & knee type milling
machine & their functions, standard milling cutters, milling operations
like plain milling, side milling, straddle milling, gang milling, face 10 22
milling - slot milling, dlitting. Up milling & down milling, cutting
parameters.
4.2 Gear Cutting: 12 Marks
Introduction, gear manufacturing methods, universal dividing head &
indexing methods, gear shaping & gear hobbing - setup, working,
advantages, disadvantages, applications, gear finishing methods-grinding,
shaving, burnishing.
Topic 5. Surface Finishing
Specific Objectives 06 14
» Understand the working of Grinding Machines & Surface finishing
machines.
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Content

5.1Grinding Machines 08 Marks
Classification and working of grinding machine - surface, cylindrical,
centreless, grinding wheel specifications, grinding wheel dressing &
truing. Selection criteriafor grinding wheel. Balancing of grinding
wheels, safety precautions.

5.2 Super Finishing 06 Marks
Methods of surface finishing like honing, lapping, burnishing, polishing
and buffing - setup, working, advantages, limitations and applications.

Topic 6. Maintenance of Machine Tools.
Specific Objectives

» Know the maintenance methods and procedures.
Content
Need and importance of maintenance activity, Types of maintenance, Basic
maintenance practices for simple machine elements, viz Bearing, Coupling,
Shaft and pulley , gears, chains, machine belts. Repair cycle anaysis, Repair
complexity, Maintenance manual, Maintenance records.

06 12

Total 48 100

Practical:
Skills to be developed:

Intellectual Skills:
1) Compare an appropriate non conventional machining process for required component.
2) Write part programming for a component.
3) Know the significance of various super finishing methods.
4) Calculations for indexing for a spur gear cutting, helical gear cutting.
5) Select the grinding machine parameters.
6) Identify the maintenance procedure for a machine.

Motor Skills:
1) Use the indexing mechanism.
2) Operate CNC Lathe & CNC milling machine.
3) Operate grinding machine
4) Carry out maintenance of machines.
5) Use and operate different hand tools required for repair and maintenance.
6) Identify and rectify the faults in the given sub assembly.

List of Practical:

1) Industria visit to observe at least one nontraditional machining process and write a report
individually on visit.

2) One simple Job on CNC Lathe Machine and Verification on simulation software (One job /max.
four students).

3) One simple Job on CNC Milling Machine and Verification on simulation software (One job
/max. four students)

4) Industrial visit to observe Broaching machine, Boring machine, Planer machine and report on the
same.

5) One job of gear cutting (spur gear /helical gear) by using simple indexing method (max. four
students per job).

6) One job containing surface grinding / cylindrical grinding operation. (max. four students per
job).
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7) Industrial visit to observe at least one super finishing process.

8) Maintenance procedure for any two machines/machine elements with reference to type of faults,
causes & remedies. (In agroup of 4-5 students)

9) Teacher can suggest topics (ind. visit/non conv. man. process etc.) for ppt files and students (4
students) should present in practical batch.

Notes:

1. The workshop instructor should prepare the specimen job in each shop as demonstration/ before
the students (as per the drawing given by subject teacher / workshop superintendent)

2. Theory behind practical is to be covered by the concerned subject teacher / workshop
superintendent.

3. Workshop diary should be maintained by each student duly signed by respective shop instructors

Group

Equipment /Software Size Remark

Simulation softwarefor Turningon | One . .
1 20 PCs student Institute can establish a separate

simulation, CAD, CAM, CAE,
computational facility lab.
Internet facility is must. Teacher
can download good videos and
help students to understand the
principles. Students can observe

Simulation software for Milling on
20 PCs

Videos demonstrating Non

3 Conventiona machining and other
machines on 20 PCs

Simulation software for Grinding on

4 various videos on machining,
\2/0 dPCS o : ~ calibration, maintenance of
5 tologos on maintenance of machine machine tools.

L ear ning Resour ces:

Books:
Sr.No. Author Title Publisher
o1 S. K. Hgjra Chaudary, Elements of workshop Media Promoters and
Bose, Roy Technology-Volumelll Publishers Limited
02 |0.P.Khanna& Lal Production Technology Dhanpat Rai Publications,
Volume- Il
03 P.K.Mishra Nonconventional Machining Narosa Publishing
Houswe
04 | H.P.Garg Industrial Maintenance S.Chand& Co.
L Maintenance Engg. .
05 L.R.Higgins Handbook McGraw Hill

B. L. Jungia, G.S.Sekhon, | Fundamental of metal

06 Nitin Seth cutting and machine tools New age internationdl ltd.

07 P.C.Sharma Production Engg. Dhanpat Rai Publications.

Technology of Machine

08 S.F.Krar,A.R.Gill,P.Smid Tata-McGraw Hill
Tools

09 HMT Production Technology TataMcGraw Hill

10 | B.SPabla&M Adithan | CNC Machines ft?i’" Age International
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Course Name: Mechanical Engineering Group
Coursecode : ME/MH/MI/PG/PT

Semester : Fifth for ME/PG/PT and Sixth for MH/MI
Subject Title : Measurements and Control

Subject Code : 17528

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS.
03 -- 02 03 100 - -- 5@ 125
NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.
> Total of tests marks for all theory subjects are to be converted out of 50 and to be
entered in mark sheet under the head Sessional Work (SW).

Rationale:

The art of measurement plays an important role in al branches of engineering. With
advances in technology, measurement techniques have also taken rapid strides, with many types of
instrumentation devices, innovations, refinements. The course aims at making a Mechanical
Engineering student familiar with the principles of instrumentation, transducers & measurement of
non electrical parameters like temperature, pressure, flow, speed, force and stress and methods of

control systems for engineering applications.

Objectives:
Student will be able to:
1. Understand the principle of operation of an instrument.
2. Appreciate the concept of calibration of an instrument.
3. Select Suitable measuring device for a particular application.

4. |dentify different types of errors.
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Learning Structure:

Application

Procedures

Principles

Concepts

Facts

M easure various parameters/quantities associated with
the practical situations by selecting proper &
instruments and take corrective actions for deviations

y

Analyze, select & use various measuring systems &
instruments for measurement of temperature, pressure,
flow, displacement, force, sound, humidity etc. in
practical situation.

Pascal’ s law, Flow measurement, Law of Elasticity,
Hooke' s law, Equilibrium of forces, Seebeck effect,
Laws of sound, Mechanical lever principle,
Electromagnetic induction, Eddy current

A

Force, pressure, Flow, temperature, power, speed,
torque, resistance, inductance Magnetic flux, humidity,
Liquid levels, stress, conductance, capacitance

A

Gauges, Turbine meters, Anemometer, Thermometers,
Thermistor, Flow meter, Thermocouple, Pyrometer,
LVDT, RVDT, Dynamometers, Tachometers,
Hygrometers, Probes, Microphones Etc.
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Contents: Theory
Topic and content Hours | Marks
1: Introduction and significance of M easur ement
Specific objectives- The students will be able to understand
» Terminology related to measurement
» Varioustypesof errors
» Concept of transducers
Contents:
1.1 Typesof measurement, classification of instruments
Static terms and characteristics- Range and Span, Accuracy and
Precision, Reliability, Calibration, Hysteresis and Dead zone, Drift, 08 18
Sensitivity, Threshold and Resolution, Repeatability and Reproducibility,
Linearity.
Dynamic characteristics- Speed of response, Fidelity and Dynamic errors,
Overshoot. 06 Marks
1.2 Measurement of error- Classification of errors, environmental errors,
signal transmission errors, observation errors, operational errors.
04 Marks
1.3 Transducers: Classification of transducers, active and passive, resistive,
inductive, capacitive, piezo-resistive, thermo resistive 08 Marks
2: Displacement and Pressure M easur ement
Specific objectives-
The students will be able to
> Explain working of displacement transducers
» Explain construction and working of low pressure and high pressure
measuring instruments.
Contents:
2.1 Displacement M easur ement 10 18
Capacitive transducer, Potentiometer, LVDT, RVDT, Specification,
selection & application of displacement transducer. Optical measurement
scale and encoders 08 Marks
2.2 Pressure Measur ement
Low pressure gauges- McLeod Gauge, Therma conductivity gauge,
lonization gauge, Thermocouple vacuum gauge, Pirani gauge.
High Pressure gauge-Diaphragm, Bellows, Bourdon tube, Electrical
resistance type, Photoel ectric pressure transducers, piezoel ectric type,
Variable capacitor type 10 Marks
3: Temperature M easurement
Specific objectives
The students will be able to
» Explain electrical and non electrical methods of temperature
measurements
> Describe high temperature measuring instruments such as pyrometers 06 16
Content:
3.1 Non-electrical methods- Bimetal , Liquid in glass thermometer and
Pressure thermometer 04 Marks
3.2 Electrical methods- RTD, Platinum resistance thermometer, Thermistor,
Thermoel ectric methods - elements of thermocouple, Seebek series, law of
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intermediate temperature, law of intermediate metals, thermo emf
measurement. 08 Marks
3.3 Pyrometers- radiation and optical 04 Marks

4: Flow M easur ements
Specific objectives-
The students will be able to
» Describe variable area, variable velocity flow meters
» Specia flow meters-electro-magnetic and ultrasonic flow meter

Content :

4.1 Variable area meter-Rota meter, Variable velocity meter-Anemometer
06 Marks

4.2 Special flow meter- Hot wire anemometer, Electromagnetic flow meter,
Ultrasonic flow meter , Turbine meter ,Vortex shedding flow meter
06 Marks

06

12

5: Miscellaneous M easur ement

Specific objectives-
The studentswill be ableto
> Explain characteristic of sound and Measurement of sound intensity
» Measure shaft power
> Describe contact and non contact type of speed measuring instruments
» Explain working of strain gauges

Content :

5.1 Introduction to sound measurement and study of Electro dynamic
microphone and Carbon microphone.

5.2 Humidity measurement —Hair hygrometer, Sling psychrometer,

5.3 Liquid level measurement — direct and indirect methods.

5.4 Force & Shaft power measurement -Tool Dynamometer (Mechanical
Type), Eddy Current Dynamometer, Strain Gauge Transmission
Dynamometer.

5.5 Speed measurement -Eddy current generation type tachometer,
incremental and absol ute type, Mechanical Tachometers, Revolution
counter & timer, Slipping Clutch Tachometer, Electrical Tachometers,
Contact less Electrical tachometer, Inductive Pick Up, Capacitive Pick Up,
Stroboscope

5.6 Strain M easur ement-Stress-strain relation, types of strain gauges, strain
gauge materials, resistance strain gauge- bonded and unbounded,
types(foil, semiconductor, wire wound gauges), selection and installation
of strain gauges load cells, rosettes.

08

16
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6 : Control Systems

Specific objectives-

The students will be able to
» Know various types of control systems and their comparison
» Statefield applications of control systems

Contents:
6.1 Block diagram of automatic control system, closed loop system, open loop
system, feed back control system, feed forward control system, servomotor

mechanism, 06 Marks
6.2 Comparison of hydraulic, pneumatic, €l ectronic control systems, 10 20
06 Marks
6.3 Control action: Proportional, Integral, derivative, Pl, PD, PID
04 Marks
6.4 Applications of measurements and control for setup for boilers, air
conditioners, motor speed control 04 Marks

Total 48 100

Note- Numerical based on chapter 1,4,5 only

Practical:
Skills to be developed:

Intellectual Skills:
1. Analyzetheresult of calibration of thermister
2. Interpret caibration curve of arotameter
3. Evauatethe stressinduced in astrain gauge
4. Verify the characteristics of photo transister and photo diode

Motor SkKills:
1. Test and calibration of athermocouple
2. Handle various instruments
3. Draw the calibration curves of rotameter and thermister
4. Measure various parameters using instruments

List of Practical:
1 Understand the methods of measurements and instrument characteristics with
demonstration of any one measuring device.
Displacement measurement by inductive transducer ( LVDT)
Measurement of negative pressure using McLeod gauge / Bourdon tube pressure gauge.
Conversion of pressure in different units.
4 Measurement of temperature by using Thermocouple.
5 Measurement of flow by using rotameter.
6 Measurement of strain by using abasic strain gauge and verify the stress induced.
7 Speed Measurement by using Stroboscope / Magnetic / Inductive Pick Up.
8
9
1

wiN

Measurement of force & weight by using aload cell.
Liquid Level Measurement by using Capacitive Transducer system.
0 Study of control system with one suitable application (boiler) arranging industrial visit at
sugar factory / paper mill / textiles / food processing industry.
11 Mini project-A group of 4 students shall take a mini project of searching information about
advanced instrumentation / control system using internet and submit its report. Use of this
knowledge in project (6th Sem) is highly appreciable.
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12 Visit various departments/laboratories in own institute and understand how the
measurement devices are fitted on machines/equipments, the procedure of measurement

and calibration. (viz. Applied mechanics Electronics/ Instrumentation dept.)

L ear ning Resour ces:

Books:
Author Title Publication
No.
ol | D.SKumar Mechanical Measurements & Metropoll'gan Publications,
Control New Delhi
02 | RK Jain Mechanical & Industrial Khanna Publications, New
M easurements Delhi
Mechanical Measurements & Dhanpat Rai & Sons, New
03 | A.K.Sawhney I nstrumentation Delhi.
04 | E. O. Doebdlin M easurement Systems TataMcGraw Hill Publications
05 | R\V. Jalgaonkar Mechanical Measurement & Everest Publishing House,
Control Pune
06 | C.S. Narang Instrumentation Devices & TataMcGraw Hill Publications
Systems
B. C. Nakraand | nstrumentation, M easurement . "
o7 K.K.Chaudhary and Analysis TataMcGraw Hill Publication
08 | Thomas Beckwith Mechanical Measurement Pearson Education
09 | James W Dally Instrumentation for Engg. Wiley India
M easurement
MSBTE - Final Copy Dt. 30/10/2013 18 17528




w.e.f Academic Year 2012-13 ‘G’ Scheme

Course Name: Mechanical Engineering Group
Coursecode : ME/MH/MI

Semester : Fifth for ME and Sixth for MH/M|
Subject Title : Power Engineering

Subject Code : 17529

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS.
03 -- 02 03 100 25# -- 5@ 150
NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.

» Total of tests marks for all theory subjects are to be converted out of 50 and to be

entered in mark sheet under the head Sessional Work (SW).

Rationale:

I.C.Engines find applications in aimost all sectors of industry and in automobiles. Diploma

technicians deal with working, testing and maintenance of 1.C. Engines. |I.C. Engines are one of the

major contributors of air pollution. Hence 1.C. Engine pollution control plays a vital role in protecting

the environment. Use of air compressors is increasing due to automation. Hence it is necessary to

understand constructional features and thermodynamic aspect of air compressor. Gas turbine is used for

power generation and for jet propulsion. Diploma engineer should understand the fundamentals of

refrigeration and air- conditioning as there are many industrial applications and also many entrepreneual

opportunitiesin this field.

General Objectives:
The Student will be able to:

© 0 A~ W DN P

Describe construction and working of 1. C. Engines.

Calculate various performance parameters by conducting trial on . C. Engines.
Explain working and applications of gas turbines.

Explain different types of air compressors and conduct trial on air Compressor.
Describe construction, working and application of vapor compression cycle.

Appreciate psychometric processes and air conditioning systems.
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Learning Structure:

Application:

Procedures;

Principles:

Concept:

Facts:

‘G’ Scheme

Understand, analyze and apply various aspects of Power
Engineering in practical application areain relation with
construction and working of 1C engine, gas turbine, air compressor,

refrigeration and air conditioning.

A

Construction, assembly, Engine testing,
dismantling, fault finding & combustion,
troubleshooting and analysis of IC Propulsion
engine, working of turbine, boiler,
condenser, cooling tower

A A
Laws of conservation of energy C.OP.
Laws of thermodynamics. Steady flow energy
Continuity equation Valve timing equation

diagram
Dalton’s Law

Boyle'sand Charles law
Avogadro’s law,
psychometric,
Refrigeration

A

Process, strokes, stages, heat
transfer, pressure drop, positive
displacement,

enthalpy drop, humidity

C.O.P Enthalpy, power,
Entropy, Cycles, Interna
energy, Efficiency, work

1

|.C. Engine, gas turbine, Air compressor, Refrigerator and air

conditioner, Jet propulsion
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Theory:
Theory:
Topicand content Hrs. | Marks
1.1.C. Engine
Specific Objectives
» Draw air standard cycles.
» Explain the combustion and ignition method of 1. C. Engine.
1.1 Power Cycles
e Carnot, Otto, Diesel, Dual, Brayton Cycle, representation on P-V, T-S
diagram and Simple numerical on Otto cycle & Carnot cycle. 10 20
1.2 Classification and Application of I. C. Engines.
e Four stroke Engines, Construction and working, valvetiming
Diagram, Turning moment diagram
e Brief description of 1.C. Engine combustion (SI & Cl), scavenging,
preignition, detonation, supercharging, turbo charging, air fuel ratio
requirements, M.P.F.I., Types of sensors, fuel injection pump, battery
ignition in SI Engines
2.1.C. Engine Testing and Pollution Control
Specific Objectives:
» List lubricant and additive
» State the pollutants and their effect
» Calculate various efficiencies
2.1 Engine terminology: Stroke, bore, piston speed, MEP, compression &
cut-off ratio. Engine Testing - 1.P., B.P. Mechanical, Thermal, relative 10 o4
efficiency and, BSFC, Heat Balance sheet. Morse Test, Motoring test
---- 10 Marks
2.2 List of fuel, lubricant additives and their advantages. ---- 04 Marks
2.3 Pollution Control ---- 10 Marks
Pollutants in exhaust gases of petrol and diesel engines, their effects on
environment, exhaust gas analysis for petrol and diesel engine, Catalytic
Converter, Bharat stage Il1, IV norms.
3. Air Compr essor
Specific Objectives
> Explain the concept of single and multistage compressor.
» List the methods of energy saving.
3.1 Introduction
Uses of compressed air, Classification of air compressors, Definitions of
Pressure ratio, Compressor capacity, Free Air Delivered, Swept volume.
3.2 Reciprocating Air Compressor ---- 10 Marks 10 20
Construction and working of single stage and two stage compressor
Efficiency: Volumetric , Isothermal and Mechanical
Advantages of multi staging, Intercooling and after cooling.
3.3 Rotary Compressor = 10 Marks
Construction and working of screw, lobe, vane, (No Numericals)
Comparison and applications of reciprocating and rotary compressors
Purification of air to remove oil, moisture and dust, Methods of energy
saving in air COmpressors.
4. Gas Turbine And Jet Propulsion
Specific Objectives 8 16
» Classify gasturbines.
» Describe method to improve the efficiency of gasturbine.
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» Explain the principles of jet propulsion
4.1 Classification and applications of gas turbine, Constant pressure gas
turbines. Closed cycle and open cycle gas turbines and their comparison.
4.2 Methods to improve thermal efficiency of gasturbine
Regeneration, inter- cooling, reheating ,representation on T-S diagram
(no analytical treatment) ,
4.3 Jet Propulsion, Principles of turbojet, turbo propeller, Ram jet.

5. Refrigeration and Air- Conditioning
Specific objectives:
» To describe the components and application of vapour compression
system.
» Describe psychometric processes and air conditioning systems.

5.1 Refrigeration ---- 08 Marks
Tonnes of Refrigeration, coefficient of performance.

Vapour compression system, Vapour compression refrigeration cycle
Subcooling and superheating, representation on p-h, T-S diagrams.
Basic components of Vapour Compression Cycle, their function and
location. Simple vapour absorption refrigeration system. 10 20
Applications- Water cooler, Domestic refrigerator, Ice plant & cold
storage.

5.2 Psychrometry ---- 08 Marks
Properties of moist air-DBT, WBT, DPT, Specific humidity and relative
humidity, Dalton’s law of partia pressure psychrometric chart &
psychrometric processes-sensible heating/cooling, humidification,
dehumidification, evaporative cooling.

5.3 Air conditioning systems ---- 04 Marks
Definition and classification of Air conditioning Systems.

Construction and working of Window air conditioner and split air
conditioner.

Total 48 100

Practical:
Skills to be developed:

Intellectual Skills:
1. Identify components of IC Engines.
2. Understand working principals of IC Engines, Compressors and refrigeration systems.
3. Analyze exhaust gases and interpret the results.
4. Select tools and gauges for inspection and maintenance.

Motor Skills:
1. Assemble and dismantle engine according to given procedure.
2. Operate IC Engine test rig, refrigeration test rig for measuring various parameters and
plotting them.
3. Operate exhaust gas analyzer for measuring pollutants.

List of Practical:
1. Dismantling & assembly of petrol/diesel engine
2. Construction and Working of four stroke engine

3. Construction and Working of simple carburetor. Draw labeled diagram
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4. Trial on single/multi cylinder petrol or diesel engine with heat balance sheet and calculate
different performance parameters.

5. Conduct Morse Test on Multi cylinder Petrol engine and find BP, 1P, FP.

6. Measure |.C.Engine pollutants with the help of Exhaust gas Analyzer.

7. Triad on two-stage Reciprocating compressor to calculate volumetric efficiency, overall
efficiency, free air delivered.

8. Draw a labeled diagram of cooling and lubrication systems of |.C.Engine available in
laboratory.

9. Tria on Refrigeration Test Rig for calculation of power consumed, refrigerating

10. Effect, C.O.P.

11. Trace the flow of refrigerant through various components in window air conditioner/

12. Split air conditioner. Draw the schematic diagram.

List of Assignments:
1. Study of manufacturer’s catalogue for Reciprocating/Screw Compressor with respect to

application, specifications and salient features.

2. Visit website- http:/library.think.quest.org,  http://www.grc.nasa.gov and prepare a brief
report on gas turbine and jet propulsion.

L earning resour ces:

Books:
S Author Title Publisher
No.
01 | M. M. Rathore Thermal Engineering TataMcGraw Hill
02 | V. Ganeshan . C. Engines Tata McGraw Hill3" edition
03 | R. K. Rajput Thermal Engg. Laxmi Publication, Delhi

04 | Patel, Karmchandani Heat Engine Vol.l, [1& I11 | AchryaPublication

05 | P.K.Nag Engg. Thermodynamics TataMcGraw Hill 23 edition

06 | S. K. Kulshrestha Thermal Engineering Vikas Publishing House Pv.t Ltd.
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Course Name: Mechanical Engineering Group

Course Code : ME/PG/PT/MH/MI

Semester : Fifth for ME/PG/PT and Sixth for MH/MI
Subject Title : Metrology and Quality Control

Subject Code: 17530

Teaching and Examination Scheme

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS
03 -- 02 03 100 25# - 25@ 150
Rationale:

The Diploma mechanical Engineer should understand, select and use various measuring
instruments as he often comes across measuring different parameters of machined components and
the appropriate fitment of interchangeable components in the assemblies.

The knowledge of the subject also forms the basis for the design of mechanical

measurement systems, design & drawing of mechanical components.

Objectives:
Studentswill be ableto:
1. Understand and calculate the least count of all basic measuring instruments.
2. Select and use appropriate instrument/s for specific measurement.
3. Understand the systems of limits, fits and tolerances and correlate with machine drawing
and manufacturing processes.
4. Analyze and interpret the data obtained from the different measurements processes and
present it in the graphical form, statistical form for understanding the concepts of SQC.

5. Construct, draw and interpret the control charts.
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Learning Structure:

Application

Procedures

Principles

Concepts

Facts

‘G’ Scheme

To select & use different measuring instruments to measure the
qualitative & quantitative characteristics of different machined
components. Statistically analyze the data Decide action to be
taken for controlling the quality. Understand 1SO quality standard system.

T

T

Measurement of different parameters
of machined components, Use &
handling of different measuring
instruments, Procedure of
comparing instrument with
standards. Selection of appropriate
instruments on criterion for specific
measurement.

I SO certification procedure,
Frequency distribution,
Control chart plotting, Process
capability determination,
Sampling inspection
procedure, Economics of
quality

?

T

Principle of least count, limits fits and
tolerances, Gauge design, optical
Interferometry, Principle of Surface
quality, Principle of Linear/Angular
M easurement, terminology of
threads/Gear and measurement of
their elements.

Statistical Analysis,
Quality Assurance,
Quality Maintenance

A

f

Precision, Accuracy, Repesatability,
Sengitivity, Standards of
Measurement, Calibration &
Traceability, Reliability, error

anaysis
T

Cost of quality, Value of Quality,
Quality characteristics,
Measurement of quality,
Controlling quality, Vendor
Rating, Histograms, Basic
statistics, Frequency Normal
Distribution curve, Control charts

Steel Rule, Vernier Scale
instruments, Micrometers, Slip
gauges, Angle gauges, Sine bar, Go-
No-Go gauges, Comparators, optical
measuring instruments, Geometrical
Parameter testing instruments.....

Y

Machined components,
Industrial data, Production
machines with capability of
producing componentsin
different accuracy zones.
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Theory:

‘G’ Scheme

Topic & Content

Hours

Marks

1. Introduction to Metrology

Specific Objectives
e To understand the basics of Metrology & calculate the least count

of measuring instruments.
e To understand various standards, comparators, gauge selection and
limit system.

1.1 Metrology Basics 06 Marks
Definition of metrology, objectives of metrology, Categories of
metrology, Scientific metrology, Industrial metrology, Legal
metrology, Need of inspection, Revision of --Precision, Accuracy,
Sensitivity, Readability, Calibration, Traceability, Reproducibility,
Sources of errors, Factors affecting accuracy, Selection of instrument,
Precautions while using an instruments for getting higher precision
and accuracy. Concept of least count of measuring instruments (No
guestionsto be set on revision).

1.2 Standards and Comparators 12 Marks
Definition and introduction to line standard end standard, Wavelength
standard and their comparison, Slip gauge and its accessories.
Definition, Requirement of good comparator, Classification, use of
comparators, Working principle of comparators, Dial indicator, Sigma
comparator, Pneumatic comparator- high pressure differential type,
Electrical (LVDT), Relative advantages and disadvantages.

09

18

2. Limits, Fits,Tolerances and Gauges
Specific Objectives
e To understand the basics of limits, fits & tolerances
e To calculate the basic and gauge tolerances.
e To understand various types of gauges and their applicability.

2.1 Concept of Limits, Fits, And Tolerances, Selective Assembly,
Interchangeability, Hole And Shaft Basis System, Taylor’s Principle,
Design of Plug, Ring Gauges, 1S919-1993 (Limits, Fits & Tolerances,
Gauges |S 3477-1973), Study of relation gauges, concept of multi
gauging and inspection.

06

08

3. Angular M easurement

Specific Objectives
e To understand the basics of angular measurement and measure

angles using different instruments.

3.1Concept, Instruments For Angular, Measurements, Working And Use of
Universal Bevel Protractor, Sine Bar, Spirit Leve, Principle of
Working of Clinometers, Angle Gauges (With Numerical on Setting of
Angle Gauges).Angle dekkor as an angular comparator.

08

4. Threads and Gear Metrology
Specific Objectives
e ToUnderstand & use various methods of calculating thread
elements and elements of gear tooth
4.1 Screw thread M easurements 08 Marks
I SO grade and fits of thread, Errorsin threads, Pitch errors,

06

16
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Measurement of different elements such as major diameter, minor
diameter, effective diameter, pitch for internal and external threads,
Three wire method, Thread gauge, screw thread micrometer, Working
principle of floating carriage micrometer.

4.2 Gear Measurement & Testing 08 Marks
Analytical and functional inspection, Measurement of tooth thickness
by constant chord method, base tangent method, gear tooth vernier,
Errorsin gears such as backlash, run out, composite, concentricity.
Parkinson gear tester.

5.Testing Techniques

Specific Objectives:

e To know terminology of surface finish & measure the surface finish
of various components.

5.1 Measurement of Surface Finish 06 Marks
Primary and secondary texture, Sampling length, Lay, terminology as
per IS 3073- 1967, direction of lay, Sources of lay and its significance,
CLA, Ra, RMS values and their interpretation, Symbol for designating
surface finish on drawing, Various techniques of qualitative anaysis

5.2 Machine Tool Testing 04 Marks
Parallelism, Straightness, Squareness, Coaxiallity, roundness, run out,
alignment testing of machine tools such as lathe, milling machine and
drilling machine as per IS standard procedure. Study of optical flat for
flatness testing.

06

10

6. Quality Control

Specific Objectives:
e To understand the concept of Quality, cost of quality.
e Tounderstand the concept and principles of TQM.

6.1 Quality : 06 Marks
Definitions, meaning of quality of produce& services, Quality
characteristics, Quality of design, Quality of conformance, Quality of
performance, Concept of reliability, Cost, Quality assurance, Cost of
rework & repair, Quality & Inspection, Inspection stages.
6.2 Total Quality Management : 06 Marks
Principles and concept of total quantity management.
a) Quality Audit: Concept of audit practices, lead assessor certification.
b) Six sigma: Statistical meaning, methodology of system
Improvement.
¢) Introduction of 1SO 9001-2008.1S0O-14000 and TS 16949.

o7

12

7. Statistical Quality Control

Specific Objectives:
e Toknow the basics of statistics.
e Tounderstand different data types and analyze & interpret the data

7.1 Statistical Quality Control 20 Marks
Basics of Statistical concepts, Meaning and importance of SQC,
Variable and attribute M easurement. control charts— inherent and
assignable sources of variation, control chartsfor variables—X & R
charts, control charts for attributes p, np, C charts, process capability

10

28
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of machine, , C, and Cy calculations, determination of statistical
limits, different possibilities,
Rejection area, Statistically capable and incapable processes
7.2 Acceptance Sampling 08 Marks
Concept, Comparison with 100% inspection, Different types of sampling
plans, sampling methods, merits and demerits of acceptance sampling.
OC Curve.

Total 48 100

Practicals:
Skillsto be developed:

Intellectual Skills:
1. To select basic measuring instruments.
2. To calculate least count of various measuring instruments.
3. To collect, record and analyze the data.
4. To interpret the results of data analysis.
Motor Skills:
1. Measure the dimensions of component using various instruments.
2. Totake care of instruments.
3. Todraw various charts and curves related to data.
4. To handle various instruments.

List of Practical:

1. Measurement of various dimensions& dimensional parameters using instruments such as
radius gauge, pitch screw gauge, filler gauge, vernier caliper, vernier height gauge, vernier
depth gauge, dial type vernier caliper, micrometer, inside micrometer, tube micrometer.

Note:- * The student should measure at least 3 dimensions of given job and take 5 readings per

dimension.

Individual performing the measurement with one setup on one surface plate and

simultaneous 4 to 5 setup should be kept ready for measurement.( At least 10 Vernier

calipers, Micrometers with different rangei.e. 0-25mm two nos. , 25- 50 two nos. Inside

micrometer, tube micrometer, V anvil micrometer at least one.)

1. To set the Adjustable snap gauge GO end and NOGO end for a given dimensions using

dlip gauges.

Inspection of given components using Dial Indicator as a mechanical comparator.

To check the given component using high pressure Dial type pneumatic comparator.

To find unknown angle of component using bevel protractor and verify the same using

sine bar/ sine center and slip gauges.

5. To measure the angle of component with the Angle Dekkor / Autocollimator using angle
gauge.

6. Measurement of screw thread elements by using screw thread micrometer, screw pitch
gauge & their verification with the help of profile projector/tool maker’s microscope.

7. Measurement of gear tooth elements by using gear tooth vernier caliper and verification of
gear tooth profile using profile projector.

8. To measure surface roughness using surface roughness measuring instrument. Measure
surface roughness of turning, milling, shaping, grinding and lapping surfaces.

9. Testing of lathe machine/drill machine for parallelism, squareness, trueness by Test Dial
indicator.

10. Draw the frequency histogram, frequency polygon for given samples (min 50 readings)
and find mean, mode, median.

*

WD
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11. To draw the normal distribution curve and find standard deviation, variance, range and
determine process capability.
12. To draw and interpret the control Charts (X — bar and R — chart, P chart, C chart) for
given data.
a. Batch size of studentsfor experiment 2to 13 shall be41to 5.
b. 4to5 experimental setups should be arranged simultaneously.

Assignment:
1. Visit theindustriesto collect the datafor p and c chart, study the coordinate measuring
machine and study the quality management systems.
2. Selection of comparators for the given dimensional data

L earning Resour ces:

> Author Title of Book Edition Publisher
01 |R.K.Jan Engineering Metrology 2010 Khanna Publisher, Delhi.
Second
02 | M. Mahaan Text Book of Metrology Reprint- Dhanpat Rai & Co.
2010
A text book of .
03 | I.C. Gupta Enginesring Metrology -- Dhanpat Rai and Sons
04 | M. Mahgan Statistical Quality Control | 2010 Dhanpat Rai and Sons
DouglasC Sixth
05 | o glast. Statistical Quality Control | reprint | Wiley India Pvt. Ltd.
ontgomery
2011
DaleH. Besterfield | Total Quality Third
06 ' Reprint Pearson
and others M anagement 2012

2. 19 International Codes;

IS 919 — 1993 Recommendation for limits, fits and tolerances
IS 2029 — 1962 Dia gauges.

IS 2103 — 1972 Engineering Square

IS 2909 — 1964 Guide for selection of fits.

IS 2921 — 1964 Vernier height gauges

IS 2949 — 1964 V Block.

IS 2984 — 1966 Slip gauges.

IS 3139 — 1966 Dimensions for screw threads.

IS 3179 — 1965 Fedler gauges.

|S 3455 — 1966 Tolerances for plain limit gauges.

1S 3477 — 1973 Snap gauges.

IS 6137 — 1971 Plain plug gauges.

IS 3651 — 1976 Vernier Caliper

IS4218 - Isometric screw threads

|S 4440 — 1967 Slip gauges accessories

IS 5359 — 1969 Sine bars

IS 5402 — 1970 Principle and applications of sine bars
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Course Name: All Branches of Diplomain Engineering & Technology

‘G’ Scheme

Course Code : EJJEN/ET/EX/EV/IC/IE/ISMU/DE/ME/PG/PT/AE/CE/CS/ICR/ CO/CM/IF/

Semester

EE/EP/CH/PS/CD/ED/EI/CV/FE/FG/IU/MH/MI/TX/TC/DC/AU
: Fifth for EJ/JEN/ET/EX/EV/IC/IE/NSIMU/DE/ME/PG/PT/AE/CE/CS/CR/

CO/CM/IF/EE/EP/CH/PS/AU and Sixth for CD/MH/IU/CV/FE/FGIM1/
ED/EI/DC/TCITX
Subject Title : Behavioural Science

Subject Code : 17075
Teaching and Examination Scheme:

Teaching Scheme

Examination Scheme

TH TU PR Pﬁ EER TH PR OR TW TOTAL
01 -- 02 -- -- -- 25# 5@ 50
Rationale:

With increased globalization and rapid changing business expectations, employers are

looking for wide cluster of skills to cater to the changing demand. Persondlity traits and soft skills

are playing akey rolein astudent’s career in this changing scenario. Corporate houses ook for soft

skillsthat supplement hard skills.

Addition of behavioural science in curriculum is intended to enhance the efficiency of a

person so that he can contribute to overall growth of organisation. It ams at developing insight into

leadership, team building, motivation, interpersonal relationship, problem solving, decision making

and aspects of personality in atechnician's profile. Addition of the topic of organizational culture

will further mould him/ her in the organisational role.

This subject of ‘Behavioural Science’ provides a broad base in which a technician can

develop a successful career in the world of work.

General Objectives:

After studying this subject, the students will be able to:

1. Develop him/her as Team leader.

Use salf-motivation and motivate others.

© o~ w0 DN
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Improve the interpersonal relationship skills.

Learn Problem solving and decision making skills.

Build ateam and develop team spirit among the team members.

Discuss a particular topic in agroup and face the interview.
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Learning Structure:

o Sdf-development and organizational growth

Application e Performing tasks effectively by implementing team spirit, defining problem

e Goal achievements and result oriented work culture

A A

e Team building e Conflict resolution
Procedure e Team development e Problem solving
A A
e Brain storming e Interpersona relationship
Principle ) i i
e Tria and error e Group Discussion
A A
e Leadership e Team spirit
e Motivation e Vision
Concept
e Team o Conflict
A A
e Organisation e Problem
Facts
e Task or Goal
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Theory:

Topic and Contents

Hours

TOPIC 1. LEADERSHIP
Contents:
1.1 Introduction — Importance, examples of different types of leaders.
1.2 Meaning and Definition of Leadership.
1.3 Leadership qualities — Confidence, Vision, Communication Skills, influencing
people etc.
1.4 Types of Leadership styles, their advantages and disadvantages — Autocratic,
Democratic, Delegative, Bureaucratic and Laizze Fairie.

02

TOPIC 2. MOTIVATION
Contents:
2.1 Meaning and Definition of motivation.
2.2 Types of motivation.
2.3 Maslow’s Motivation theory.
2.4 Job characteristic model to enhance motivation.

03

TOPIC 3: TEAM BUILDING
Contents:
3.1 Definition of Team.
3.2 Difference between Group and Team.
3.3 Need for formation of good team (vision, trust, cooperation, initiative, etc.)
3.4 Approach to Team building (Personality based, activity based, skill based,
problem solving based, etc.)

02

TOPIC 4: CONFLICT RESOLUTION
Contents:
4.1 Definition of Conflict.
4.2 Types of Conflict — Functional and Dysfunctional
4.3 Sources of Conflict — Ego, Authority, Frustration etc.
4.4 Positive and Negative effects of conflicts.
4.5 Methods of Conflict resolution — Compromising, withdrawal, forcing.

TOPIC 5: PROBLEM SOLVING AND DECISION MAKING
Contents:
5.1 Stepsin Problem Solving.
5.2 Methods used for solving problems —trial and error method, brain storming,
lateral thinking method.
5.3 Techniques used for Decision making- Decision tree, Decision Matrix, Mind
Mapping etc.

03

TOPIC 6: GROUP DISCUSSION AND INTERVIEW TECHNIQUES
Contents:
6.1 GROUP DISCUSSION
e Objectives of Group Discussion (ability to work in team, speaking and
listening skills, leadership, creativity)
e Doesand Don'ts of Group Discussion.
¢ How to conclude Group Discussion.

02
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6.2 INTERVIEW TECHNIQUES

Types of Interviews. (patterned, stress, behavioural)
Dress Code, Body Language and Communication Skill.
Probable questions for Interview.

Telephonic or Video Interview.

Total 16

Practical:
Skillsto be developed:

Intellectual Skills:
1. Develop ability to find his strengths.
2. Select proper source of information.
3. Follow the technique of time and stress management.
4. Setthegoal.

Motor Skills:
1. Follow the presentation of body language.
2. Work on internet and search for information.
3. Prepare dlides/ transparencies for presentation.

List of Practicals/ activities:

1. Formagroup of 4 or 5 students and discuss the topic ' Qualities of an effective leader’. Each
group will prepare its list with justification to the entire class and write an assignment under
the guidance of subject teacher.

2. Form a pair of student and each one from pair will ask each other questionnaire on
motivation, self-motivation, experiences that motivated him or other which him for success
in the past and write an assignment under the guidance of subject teacher based on
discussion.

3. Form agroup of 4 or 5 students and assign them a group activity such as ‘ making a shape
from match stick (50 to 100 match sticks) without guidance and without group discussion.

4. The group as in activity 3 will now perform the same activity. After group discussion and
under guidance of subject teacher, each student from a group will write an assignment for
both the activities and write their inferences with reference to group discussion, team
devel opment, team building, etc.

5. Formagroup of 8 to 10 student and arrange a group activity such as;

e Industrial visit.

e Visitto any historical place/fort/museum, etc

e Housekeeping and cleaning of any laboratory/seminar hall for any function.
After the execution of activity student will write an assignment under guidance of teacher
keeping in mind individua role, purpose of activity, inter dependency of work or task,
coordination of person and task involved and fina performance.

6. Write an assignment on interpersonal relationship and conflict management with student’s
personal experience of solving conflicts.

7. Formagroup of 20 students and ask them to prepare alist of 8 to 10 problems affecting the
institute. Subject teacher should analyze one such problem on black board using ‘ Fish bone
technique’ with the participation of students. Students will write an assignment consisting;

e Apparent problem statement.
e Anaysisof the causes.
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e Definition of rea problem.

8. The subject teacher starts the session with ‘ Statement of the problem’ written on the black
board. After ensuring that al the participants are at the same level of understanding the
statement of problem, he initiates NGT (Normal Group Technique) to arrive at maximum
possible number of creative solutions.

Based on ranking matrix the group will arrive at feasible solutions and students will write an
assignment consisting of;

Problem Statement.

e Mode of problem solving.

e List of creative solution suggested by participants.

e Write the most feasible solution based on given criteria.

9. Form agroup of 4 to 5 students and give them atopic for GD for 10 to 15 minutes. Teacher
should analyse GD on certain parameters and students will write an assignment on aspects
of GD and prepare a format (suggested or designed by teacher) which gives details of GD
carried out.

10. Arrange a guest lecture of H.R. Person from industry/expert in interview technique and
conduct mock interview of each student. Student should write areport on this activity.

11. Arrange a visit to industry and gather information about organisation, product, turnover,
work culture, vision/mission statement, quality policy, Corporate socia responsibility etc
and write areport on it.

Note - Subject teacher shall guide the studentsin completing the assignments based on above
practicals.

L ear ning Resour ces:

Books:
NoO Author Name of Book Publication
, Handbook and assignment book on
1| Subject Experts MSBTE Development of Life Skills-II MSBTE
. Principles of management and Tata McGraw Hill
2| br. Kumkum Mukherjee organizational behaviour Education Pvt Ltd.
Dr.T.Kayana Chakravarti . .
3 Dr T L atha Chakravarti Soft Skills for Managers Biztantra
4 | Barun K Mitra Personality Devel opment and soft skills erejgd University
5 | Priyadarshini Patnaik Group discussion and interview skills Foundation Books
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Course Name: Mechanical Engineering Group

Course Code : ME/PG/PT/MH/MI/FGIFE

Semester : Fifth for ME/PG/PT/FG and Sixth for MH/MI/FE
Subject Title : CNC Machines

Subject Code : 17064

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS
01 - 02 - - 50# - 25@ 75
Rationale:

This is Technology subject which has relevance with the subjects taught earlier namely

Manufacturing Processes and advanced manufacturing processes. After getting conversant with the

basic manufacturing processes and production processes, it is necessary for a technician to know

about the advancements in the area of manufacturing and production processes. The subject will

impart knowledge & skills necessary for working in modern manufacturing demands and

environment. This subject will help the student to get familiarized with working principles and

operations performed on CNC machining centers, generation of part program and study tooling of

CNC machine.

Objectives:
The student will be able to
1) Know different types of CNC machines,
2) Understand the different codes used in CNC programming.
3) Know the Operation and control of different CNC machine and equipments.

4) Adopt different tooling while working on various CNC machines.
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Learning structure:

Applications

Procedures

Principles

Concepts

Facts

‘G’ Scheme

To select and operate CNC machine with designed program, to
understand the use of various CNC machines.

A

To operate CNC To study and
To generate CNC Milling machines with observe CNC
part program. designed part program tooling. Safety
procedures
Principles of
Working Principles of part cutting tools used
principles of all programming in CNC machines
CNC machines

Constructional
feature,
Classification and
axis ldentification

Preparatory & various
codes, part program

Concept of ATC,
Tool assembly,
Adaptive control

A

CNC machine components-ball screw, LM guideways, servomotor,
spindle, drives MCU, automatic tool changer and indexable insert

tooling.
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Theory:

Topic and Content

Hours

1. Introduction to CNC machines
Specific objectives:
» State different types and advancementsin CNC machines
» Describe Construction and working of CNC turn-mill center
Content:
1.1 Classification of CNC machines
1.2 Axis standards and its identification.
1.3 Construction and working of CNC turning centre, VMC and HMC
1.4 Construction and working of CNC turn mill centre
1.5 Construction and working of Multi- axis CNC machines
1.6 Construction and working of Pallet type CNC machine
1.7 Construction and working of CNC based Coordinate M easuring Machine.

2. Constructional featuresand working of CNC machines

Specific objectives:
» Describe construction and working of the different components, subassemblies,

assemblies and peripherals of CNC machines

Content:

2.1 Bed and machine frame construction.

2.2 Spindle constructional details

2.3 Constructional details and working of ball screw and L.M. guideways.

2.4 Various Spindle drives used in CNC machines.

2.5 Working of Machine control unit.

2.6 Types of lubrication systems used for CNC machines.

2.7 Working of swarf removal arrangement.

2.8 Working of hydraulic and pneumatic systems used for chuck, tool and pallet
changing in CNC machines.

3. CNC Part programming
Specific objectives:
> Describe CNC part programming according to the drawing of the component
Content:
3.1 NC words, G codes, M codes.
3.2 Programming format, word statement, block format.
3.3 Tool offsets and tool wear compensation.
3.4 Part programming containing Subroutines, Do- loops and Canned cycles.
3.5 Introduction to Macro programming.

4. Tooling for CNC machines
Specific objectives:
> State types of CNC cutting tools
» Describe tool presetting procedure
Content:
4.1 Introduction
4.2 Types of CNC Cutting tools
4.3 Types of indexable inserts with its geometry
4.4 Construction of tool holding assembly
4.5 Tool presetting procedure
4.6 Working of Automatic Tool Changing (ATC) device and types of tool magazine
4.7 Safety Procedures, alarms, fool-proof procedures.
4.8 Online measurement of dimensions, cutting forces, Adaptive controls,
communication with servers.
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4.9 Fixtures used in CNC machines.

Total 16

Practicals:
Skills to be developed.

Intellectual Skills:

1) To select the appropriate CNC machine for the given component.

2) To select the appropriate tools for the given component.

3) To generate programme for the given component.

4) To calculate the cycle time for the given component.

Motor Skills:

1) To feed the programme to CNC machine.

2) To conduct the programme in single block mode and dry run.

3) To carry out job production on CNC machine.

4) To carry out changesin job and carry out compensation.

Notes:

1) The Collegée/Institute should purchase at least one CNC production machine.

2) Therequisite time of practical mentioned in the scheme should be alotted to the students. A
group of 4-5 students can handle machine for 30minsin 2 hrs. practical. Whenever students
are free they can approach the lab in charge to work on machines.

3) Students can model components required for their project (6™ sem) on 3D modeling
software, thereafter if students manufacture these components on CNC machines, it is
highly appreciable.

4) The Workshop Superintendent/ HOD should personally see that the CNC Practicals are

conducted in his Institute.

Guiddinesfor Practical Examination

An examiner must prepare 6 assignments on turning and 6 assignments on milling. See that

the task can be completed in 1 hr. A group of 4 students can pick up one assignment randomly. The
group should write part programme, enter into machine, dry run and manufacture the component.
Evaluation of students based on their contribution in activities shall be done by the internal as well
as external examiner.

List of practical

1.

2.

3.

One practical on single block mode & dry run on CNC turning center for production job
part programme (Batch of 4-5 students) and verification using any simulation software.

One practical on single block mode & dry run on CNC milling for production job part
programme (Batch of 4-5 students) and verification using any simulation software.

One job on CNC lathe having plain turning, taper turning, step turning, threading, boring
and grooving (Batch of 4-5 students).

One job on CNC milling having following operations — face milling, slotting, contour
machining (Batch of 4-5 students)

One assignment on indexable inserts used in CNC tooling with its geometrical details and
I SO codes, nomenclature.

Conduct a practical on presetting of a milling cutter or one assignment on tool presetting
procedure.

Visit to CNC machine (Production) shop having turning and machining centre to observe
construction and working of CNC turning and vertical machining centre, write visit report
and draw plant layout.
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8. One assignment on CNC programming containing subroutines, do-loop and canned cycle
9. Visit to industry having CNC-CMM machine and inspect various dimensions and geometry
of production component.

List of Books
S Author Title Publisher
No.
1 | HMT, Bangalore CNC Machines New age International Limited
2 |P.N.Rao CAD./CAM Principles TataMcGraw Hill
Applications
PablaB. S. & M. . . .
3 Adithan CNC Machines New age International Limited
CAD/CAM Computer
4 | Groover , Zimmers Aided Design & Pearson
Manufacturing
5 | HMT, Bangalore Mechatronics TataMcGraw Hill
6 | ChouguleN. K. CAD/CAM/CAE Scitech Publication Pvt. Ltd.
: Vikas Publishing House Pvt.
7 | Binit Kumar Jha ENC ProgrammingMade | '+ 'New Delhi.
i Revised Edition 2010.

Note: Practice of Programming is required for students using Simulation Software
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Course Name:

Course Code :

Semester

Subject Title
Subject Code

Mechanical Engineering Group

AE/ME/PG/PT/MH/MI

: Fifth for AE/ME/PG/PT/FG and Sixth for MH/MI/FE
: Professional Practices-111

: 17065

Teaching and Examination Scheme:

‘G’ Scheme

Teaching Scheme

Examination Scheme

TH

TU

PR

PAPER
HRS

TH

PR

OR

TW

TOTAL

03

50@

50

Rational:

Overall professional development of diploma mechanical engineers is the need of the day

for enabling them to sustain in competitive globa environment.

Professional development of Diploma engineering students is to be done by exposing them

to various simulative situations in the industries. This can be achieved by inculcating attitude to

face the problems, get aternative solutions and validation of the selected aternatives. This is

achieved by involving students in activities such as inviting experts from various industries for

sharing their experiences, arranging industrial visits, quality circles, seminars and mini projects

activities etc.

General Objectives:
Student will be ableto:

1
2
3
4.
5
6

Identify, select and solve the problems.

Interact with peersto share thoughts.
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. Make them work with their own hands.

. Work in ateam and devel op team spirit.

40

. Acquire information from different sources.

. Prepare technical report and present seminar using power projection system.
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Learning Structure

Application | Finding creative solution to the given problem. Gaining confidence in
report writing and presentations skills and devel oping professional
attitude

A

Brain storming method, QC
tools, expert lectures,
Procedure seminars, industrial visit,
material conversion
processes

Team work, brain
storming, creative
problem solving methods,
quality circle, Industry
Institute Interaction

1

Technical Problems,
Industrial experts, models,
equipments, machinery,
projection system

Concept

Facts
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Contents:

‘G’ Scheme

Activity

Practical
Hours

1. Idea Generation for final semester Project selection:

The student should use innovation principles for |dea generation .These ideas should
lead to selection of Project. Head of Department should allot the project guides for the
activity and form groups of four students per project.

Following are some of the guidelines for projects selection.

Development of working models.
Development of attachments to machine tools.
Reconditioning of existing equipments, machines in the Institute.
Industrial Problem Solving.
Interdisciplinary Projects.
Use of Non conventional Energy sources.
Use of appropriate technology.
Agro based projects to reduce drudgery of farmers.
Ergonomic equipments
Jig, fixtures, dies, special purpose tools
Any project on Low Cost Automation
Automation Problemsin industries
Experimental setups required in laboratories for measurement of parameters
and component performance.

Any other project suitable for Industry and Institute.

Note:- The project group should submit their progress report, activity planning, any
preliminary calculations to evaluate the project to be submitted at the end of the
semester.

The student should submit areport for the project which will have proportional

weightage in the term work

06
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2. Industrial Visits

Structured industrial visits be arranged and report of the same shall be submitted by
the individual student, to form a part of the term work.

Following are the suggested types of Industries/ Fields. The subject teacher(s) have
liberty to select nearby organization/industry

Automobile manufacturing / press component / auto component manufacturing
units to observe the working of SPM / Non Conventional Manf process/ CNC
/ FMS/ Robots

Refrigeration and air conditioning manufacturing / servicing units/ industries/
workshops

Automobile service stations for four wheelers/Wheel Balancing unit for light
and/or heavy motor vehicles/exhaust gas analysis and vehicle testing / PWD /
ST workshop.

Co-ordinate measuring machine to observe its construction working
specifications and applications.

Engine Testing unit to gather details regarding the testing
procedures/parameters etc.

Food processing/ Da mill/ Oil Mill/ Automated bakery unit.

e Textileindustry / Textile machinery manufacturing / garment manufacturing / 06
embroidery / textile printing and dying units.

e Hydro electric and Thermal power plants.

e Automotive Research Association of India, Pune, Central Institute of Road
Transport, Pune, Vehicle Research and Devel opment establishment,
Ahmednagar.

e Safety museum at Central Labour Institute, Sion, Mumbai

e Common Fecility Center by MSME, GOI.

e Auto Cluster projects of MSME, GOI.

e CIPET and IGTR Aurangabad

e Tyreretreading, paint manufacturing, foundries, forging unit, heavy fabrication
unit, steel and wooden furniture manufacturing

e Agricultura equipments manufacturing units.

e Hardware and Machinery stores selling agro equipments

¢ Plastic injection molding, extrusion, blow molding.

e Stone crushers/ hot mix plant/ service stations of JCBs and other earthmoving
equipments

e Note- Onelndustria visits be arranged per practica batch of students.
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‘G’ Scheme

Note:

3. The Professionals/ Industrial Expert Lecture/s

Experts/ Professionals from different field/industries are invited to deliver lectures of
2 Hrs. duration at least TWO occasions. The topics may be selected by the teacher /
industry expert to develop required skills . The following topics may serve guidelines.

Vehicle testing. Vehicle aerodynamics & design.

Modern automobiles systems, Hybrid motor vehicles, electric vehicles, MPFI,
ABSetc.

Environmental pollution & control, Automobile pollution, norms, act.

Earth moving machines.

Biotechnology

Nanotechnology

CAD, CAM, Computer Integrated Manufacturing, Material resources planning,
Enterprise resources planning

Product design and modeling, Rapid prototyping

Programmable logic controllers, Automation, Robotics, Automated Guided
Vehicles, Non industrial robots,

TQM, 5S, JIT, KAIZEN, Lean Manufacturing., World class Manufacturing,
Pokayoke, Total Productive Maintenance, Six Sigma.

Packaging technology

Appropriate technology

LPG / CNG conversion Kit.

Current HR Policies, Labor Act.

| SO implementation,

Import — Export policies and procedures, Taxation.

PO, Mutua Fund, FPO, Share- Commodity trading and Investment.

Role of Insurance, Vaue Assessorsin industry and society, Vehicle vauers,
Trends in modern agriculture engineering

Sustainable development, Green Environment, Solar and alternative fuels, Rain
water harvesting, Disaster management.

Innovation Principles.

Opportunitiesin software industries.

Supply chain management. E-commerce.

Energy Audit.

Road Safety, Road Signs, Prevention of accidents on Roads, First aid.

The brief report to be submitted on these lectures by each student as a part of
Term work

06
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4. Students Quality Circles:

The students should form Quality Circles consisting of group of six to eight students
and brain storm on various problems faced by students, use QC tools to find root
causes and alternative solutions.

Following are some of the problems undertaken by students Quality Circle -
Poor vocabulary of Diploma Engineering students

Poor practical skills of Diploma Engineering students

Poor Journal preparation of Diploma Engineering students 12
Poor Entrepreneurial abilities of Diploma Engineering students

Students and teacher can select different problems according to their priorities. The
students should prepare QC register and Case Study presentation. Present this case
study in the class.

Such Quality Circles can participate in State level and National Level Conventions
organized by Quality Circle Forum of India. For additional information visit website
www.qcfihg.com

5. Seminar :

Seminar topic may be related to the subjects of fifth semester / topics from guest
lectures. Students shall submit areport of at least 5 typed pages (font size 12 all
Margins1” A4 size) (Presentation time— 10 minutes per student)

06

6. Mini Projects: (in a group of 4-5 students)

Students can choose any mini project of their interest. Mini Projects means a short
term project which may be completed in 2 to 3 months and with a limited scope.
Suggestive topics for guidance are asfollows:

CNC Programming and manufacturing, Advanced mechanism, Model making--
conveyors, agro equipments, wax/ thermocol prototypes, factory layouts, string 12
diagrams,. Standard Operating Procedures for various machines
Students and teachers are free to select any techno-viable mini project.

Students shall arrange exhibition of all mini projects in the class/hall and present the
task to the audience/ experts/examiners. The student shall submit a brief report (Max.
5 pages) of the mini project.

Total 48

Notefor Industrial In-plant Training

PART A - Term Work / Assignments mentioned in the curriculum of Professional Practices-
[l

PART B - In plant Training (Minimum Two Weeks)
The students who are willing to undergo In Plant Training should complete minimum two weeks
training in summer vacation at the end of IV Semester examination in following types of
organizations
1. Small scale industry
Private Ltd organization / industry
Public Ltd organization
Machine shop / Work shop
Tool room

ar WD
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Press shop

Die manufacturing unit

CNC shop/Center

Fabrication shop

10. Foundry

11. Heat treatment shop

12. Surface plating shop

13. Rubber components manufacturing unit
14. Plastic manufacturing unit

15. Tyre retreading shop

16. Four wheeler/two wheeler service station
17. Earth moving machinery

18. Rice mill / Sugar mill / Food industry

19. Farm equipment manufacturing unit

20. CAD / CAM design unit

21. Any other relevant industry/shop in the field of Mechanical / Automobile / Production
Engineering

Student should complete his report (Duly typed and bound) and submit along with Term Work
in PART - A

Note — Student should attach the certificate along with training report duly certified by
the competent authority (Ex. Engineer/M anager/Dir ector/Owner etc.) from the concer ned
industry for the validity of in plant training

Guidelinesfor contentsin thereport
Name and type of industry

Plant layout (Actual)

No of departments/ employees

Nature of product / manufacturing process/service etc.

Types of machines / equipments used and their maintenance.

M achine specifications/make/capacity/efficiency etc.

Measuring instruments used, their types and applications.

Name of components/items/subcomponents/assemblies/subassemblies produced.
Raw materials used / inventory control.

Quality systems employed - TQM/Kaizen / 5S/ Quiality circle.

Information about customer and competitor

Conclusion - knowledge gained by the student, skills developed / learned / enhanced.
Opinion / view of student about in plant training.

Any other relevant information.

VVVYVYYVYVYVYVVVYVYYy

Guidelines for assessment of Term Work and in plant training report
The assessment of Term Work and in plant training report shall be done on following basis

Assignments completed as per
PART A (converted from D4 In plant training Total Term Work Marks
for mat)
40 10 50
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L ear ning Resour ces:
1. Books:

‘G’ Scheme

Sr

No. Author Title

Publisher

NRDC, Publication Bi

01 Monthly Journal

Invention Intelligence Journa

National Research
Development Corporation,
GOl.

How things works

02 | DK Publishing encyclopedia

DK Publishing

Quadlity Circle Concepts and
Implementation,

5S,
gglé:\z/:\,i\ QCFI Publication,

03 QCFI Publication, TRIZ Secunderabad

Secunderabad TOM Visit website

SpC www.qcfihg.com for details
TPM
SMED
ERP
Innovation Management and

04 | Paul Trott New Product Development 4" | Pearson Education
Ed.(2008)

05 | JoeTidd Managing Innovation,3rd Ed. | Wiley India

2. CD-ROM:

Federation of Indian Chambers of Commerce and Industries (FICCI) has developed 7
internationally acclaimed CD-ROM titles on various aspects of Quality Management & Business
Excellence, which enable the organizations in achieving their ‘mission critical objectives in a cost-

effective manner.

Six Sigma - A breakthrough strategy.
Seven steps to World Class Manufacturing.

Concise Encyclopedia of Business Excellence.
Developing a passion to excel.

Developing continuous improvement as an organizational strategy.
Strategies for becoming a customer driven organization.

Maximizing business results and competitive advantages.

For more details log on to: www.ficci.com/fqf03/index.htm

3. Web Sites:
www.start2think.com
www.|nnovationgoldmine.com
www.engineeringforchange.org
www.qcfihg.com
www.wikipedia.com
www.slideshare.com
www.teachertube.com
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Industrial Training (Optional)

e Students who have completed industrial training in summer vacation after 4" Semester will be
granted exemption for activities related to topic 1 to 4.

e These students shall submit report of Industria training signed and certified by authorities from
Industry. Student will give seminar on industry training attended by him.

e Evauation will be done on seminar and report submitted by student.
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‘G’ Scheme

iﬁ' MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION, MUMBAI
TEACHING AND EXAMINATION SCHEME FOR POST S.S.C. DIPLOMA COURSES

COURSE NAME : DIPLOMA IN MECHANICAL ENGINEERING

COURSE CODE : ME

DURATION OF COURSE : 6 SEMESTERSfor ME and 8 SEMESTERS for MH/MI

WITH EFFECT FROM 2012-13

SEMESTER : SIXTH

DURATION : 16 WEEKS

PATTERN : FULL TIME - SEMESTER SCHEME : G
TEACHING EXAMINATION SCHEME
ﬁ% SUBJECT TITLE Aigt?;ﬁ" C%JSE SCHEME PAPER TH (1) PR (4) OR (8) TW (9) (1%\(/)0)
TH | TU | PR | HRS | Max | Min | Max | Min | Max | Min | Max | Min
1 | Management $ MAN | 17601 | 03 | - | -- 1&% | 50# | 20 -- -- -- -- -- --
2 | Industrial Fluid Power |FP 17608 | 04 | -- | 02 03 100 40 -- -- 25# | 10 | 25@ | 10
3 Produption Engineering & PER 17609 | 04 | -- - 03 100 40 - - -- -- - -
Raobotics B
4 | Design of Machine Elements DME | 17610 | 04 | -- | 02 04 100 40 -- -- 25# | 10 | 25@ | 10
5 | Elective (Any One) 50
Renewable Energy Sources & RES | 17611 | 03 | - | 02| 03 | 100 | 90 | - | - | - | - | 2@ 10
Management
Refrigeration & Air Conditioning RAC | 17612 | 03 | -- | 02 03 100 40 - - - - 25@ | 10
6 | Solid Modelling SMO | 17063 | 01 | -- | 02 -- -- -- 25# | 10 -- - | 25@| 10
7 | Project B PRO 17090 -- -- 04 -- -- -- -- -- 50# 20 | 50@ | 20
8 | Entrepreneurship Development f EDE 17099 | 01 | 01 | -- -- -- - - -- -- -- 25@ | 10
TOTAL | 20 | 01 | 12 -- 450 -- 25 -- 100 -- 175 -- 50

Student Contact Hours Per Week: 33 Hrs.

THEORY AND PRACTICAL PERIODS OF 60 MINUTES EACH.

Total Marks: 800

@ - Internal Assessment, # - External Assessment,

B - Commonto AE, PG, PT, FG, FE

Abbreviations: TH-Theory, TU- Tutorial, PR-Practical, OR-Oral, TW- Term Work, SW- Sessional Work
» Conduct two class tests each of 25 marks for each theory subject. Sum of the total test marks of all subjectsis to be converted out of 50 marks as sessional

work (SW).

» Progressive evaluation isto be done by subject teacher as per the prevailing curriculum implementation and assessment norms.
» Code number for TH, PR, OR, TW areto be given as suffix 1, 4, 8, 9 respectively to the subject code.

No Theory Examination, $ - Common to all branches, #* - Online Examination,
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Course Name: All Branches of Diploma in Engineering / Technology

Course Code : EJJEN/ET/EX/EV/IC/IE/ISMU/DE/ME/PG/PT/AE/CE/CSICR/CO/CM/IF/
CW/EE/EP/EUCH/CT/PS/ICD/ED/EI/CV/FE/NNUIMH/MIITXITCIFG

Semester : Sixth for EJ/JEN/ET/EX/EV/IC/IE/|SIMU/DE/ME/PG/PT/AE/CE/CS/CR/
CO/CM/IF/ICW/EE/EP/EU/CH/CT/PSITXITCI/FG and Seventh for
MH/MI/CD/ED/EI/ CV/FE/IU

Subject Title : Management

Subject Code : 17601

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS
03 - -- 1&Y> 50#* -- -- -- 50
NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.
> Total of tests marks for all theory subjects are to be converted out of 50 and to be
entered in mark sheet under the head Sessional Work (SW).

Rationale:

Management concepts are universal and it is a multidisciplinary subject. They are equally
applicable to different types industries like Manufacturing, Service and Trade as well as different
kind of business activities like industry, army, school, hospital, retail shops etc. Also, at the end of
diploma course polytechnic students are expected to enter in to the Industrial Environment. This
environment is atogether different and new to the students. A proper introduction and
understanding of management fundamentals is therefore essential for all these students.

Contents of the this subject will enable the students to address various issues related to human
resource, finance, materials, legislations etc. by use of basic principles of management. This will
ensure that students will play their role effectively to enhance the quality of business output in total.

Objective:
The students will able to:

1. Get familiarized with environment related to business processes.
2. Know the management aspects of the organisations.

3. Understand Role & Responsibilities of a Diploma engineer.

4. Understand importance of quality improvement techniques.

5. Appreciate need and importance of safety in industries.

6. Understand process of Industrial finance and its management.

7. Know the latest trends in industrial management.
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Learning Structure:

‘G’ Scheme

e Use management functions & e Practice manageria traits.
techniques. e Know supervisory
o ¢ Realizeimportance of responsibilities, time
Application management process in management & productivity
Business.
e Describe Business scenario.
A A
e Exposureto world of work e Review of Supervisory
e Information collection responsibilities
regarding government e Time Management
functions, rules and functions
Procedure regulations, regarding e Learningtolearn
Business processes. management functions
e Case studies of management
functions.
A
e Globalization & WTO * Roll of supervisor
e Modern methods of e Manageria Traits
management e Government Rules &
Concepts " . ; ;
® e Value addition by efficient Regulations and their
managemen. implications.
A A
e Conventiona Engineering & ¢ Role and Opportunity for
Business opportunities techniciansin Business
e Changing Role & nature of world.
Facts employment. e Responsibilities &

Developments in functions of
Business Management.

Expectations from
Technicians in Business
Environment.
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Contents: Theory

‘G’ Scheme

Topic and Contents

Hours

Marks

Topic 1. Overview of Business

Specific Objectives
» State various business types and sectors
» Describe importance of globalisation
1.1. Types of Business
e Service
e Manufacturing
o Trade
1.2. Industrial sectors Introduction to
Engineering industry
Process industry
Textile industry
Chemical industry
Agro industry
IT industry

1.3 Globalization
e [ntroduction

e Advantages & disadvantages with respect to India

Banking, Insurance, Retail, Hospitality, Health Care

02

Topic 2: Management Process

Specific Objectives

» State various management principles

» Describe different management functions
2.1 What is Management?
Evolution
Various definitions of management
Concept of management
Levels of management
Administration & management
Scientific management by F.W.Taylor

2.2 Principles of Management (14 principles of Henry Fayol)

2.3 Functions of Management
e Planning
e Organizing
e Directing
e Controlling
e Decision Making

08

08

Topic 3: Organisational Management

Specific Objectives

» Compare different forms of organisation , ownership for a specific

business
> Describe types of departmentation
3.1 Organization :
e Definition

08

08
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‘G’ Scheme

e Stepsin organization
3.2 Types of organization
e Line
e Line& staff
e Functiona
e Project
3.3 Departmentation
e By product
e By process
e By function
3.4 Principles of Organisation
e Authority & Responsibility
e Span of Control
Effective Delegation
Balance ,stability and flexibility
e Communication
3.5 Forms of ownership
e Proprietorship
e Partnership
e Joint stock
e Co-operative Society
o Govt. Sector

Topic 4: Industrial Safety and L egislative Acts

Specific Objectives
> Describe types of accidents & safety measures
» State provisions of industrial acts.
4.1 Safety Management
e Causesof accidents
e Typesof Industrial Accidents
e Preventive measures
e Safety procedures
4.2 Industrial Legislation - Necessity of Acts
Important Definitions & Main Provisions of following acts:
e Indian Factory Act
e Workman Compensation Act
e Minimum Wages Act

08

06

Topic 5: Financial Management (No Numerical)

Specific Objectives

> Explain functions of financial management

» State the sources of finance & types of budgets.

» Describe concepts of direct & indirect taxes.
5.1 Financial Management- Objectives & Functions
5.2 Capital Generation & Management

o Typesof Capitals- Fixed & Working

e Sources of raising Capital - Features of Short term, Medium Term &

Long Term Sources

5.3 Budgets and accounts

o Types of Budgets

08

08
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‘G’ Scheme

Fixed & Variable Budget - Concept
Production Budget - Sample format
Labour Budget - Sample format
Profit & Loss Account & Balance Sheet - Meaning, sample format,
meaning of different termsinvolved.
5.4 Meaning & Examples of -

e Excise Tax
Service Tax
Income Tax
Value Added Tax
Custom Duty

Topic 6: Materials Management (No Numerical)

Specific Objectives
» Describe concept of inventory, ABC analysis & EOQ.
» Describe purchase functions & procedures
» State features of ERP & MRP
6.1. Inventory Concept, its classification, functions of inventory
6.2 ABC Analysis - Necessity & Steps
6.3 Economic Order Quantity Concept, graphical representation, determination
of EOQ
6.4 Standard steps in Purchasing
6.5 Modern Techniques of Material Management
¢ Materia Resource Planning (MRP) - Functions of MRP, Input to MRP,
Benefits of MRP
e Enterprise Resource Planning (ERP) - Concept, list of modules,
advantages & disadvantages of ERP

08

08

Topic 7: Quality Management

Specific Objectives
» State Principles of Quality Management
» Describe Modern Technique & Systems of Quality Management
7.1 Meaning of Quality
Quality Management System - Activities, Benefits
Quality Control - Objectives, Functions, Advantages
Quality Circle - Concept, Characteristics & Objectives
Quality Assurance — Concept, Quality Assurance System
7.2 Meaning of Total Quality and TQM
Components of TQM — Concept, Elements of TQM, Benefits
7.3 Modern Technique & Systems of Quality Management like Kaizen,5'S ,6
Sigma
7.4 1S0 9001:2000 - Benefits, Main clauses.

06

08

Total

50
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L ear ning Resour ces:

‘G’ Scheme

Books:
ﬁlro' Author Name of Book Publisher
01 | Dr. O.P. Khanna Industrial Engineering & Management Bgz?]ri\pat Ral & Sons New
02 | Banga& Sharma Industrial Engineering & Management | Khanna Publication
03 | Dr. S.C. Saksena Business Administration & Sahitya Bhavan Agra
Management
W.H. Newman
04 | E. Kirby Warren The process of Management Prentice- Hall
Andrew R. McGill
E Source:
e nptel.iitm.ac.in
e http://iete-elan.ac.in/subjects/amlindustrial M gmt.htm
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Course Name: Mechanical Engineering Group

Course Code : ME/MH/MI/PG/PT

Semester : Sixth for ME/PG/PT and Seven for MH/MI
Subject Title : Industrial Fluid Power

Subject Code : 17608

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS
04 -- 02 03 100 -- 25# 25@ 150
NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.
» Total of tests marks for all theory subjects are to be converted out of 50 and to be
entered in mark sheet under the head Sessional Work (SW).

Rationale:

Qil hydraulic systems & pneumatic systems are widely used in all fields of engineering
as clean source of motive power. Low cost automation systems with the use of pneumatics
have become popular as manufacturing aids. Diploma engineers come across such systemsin all
the segments of industries. This subject will give the students, the basic skills and knowledge

of oil hydraulics and pneumatics which will be directly needed in the industrial environment.

General Objectives. The student will be able to
1) Identify various components of hydraulic & pneumatic systems.
2) Know the working principle of various components used in hydraulic &
pneumatic systems.
3) Select appropriate components required for simple hydraulic and pneumatic circuits.

4) List the probable causes of faults or defects in the hydraulic & pneumatic circuits.
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Learning Structure:

Applications

Procedure

Concepts

Facts

‘G’ Scheme

- Design simple hydraulic and pneumatic circuits
- Identify the faultsin simple hydraulic and pneumatic circuits and

suggest the remedies.

Hydraulic and pneumatic circuit preparation

A

Direction control, flow
control, pressure control and
regulation, meter in, meter
out, sequencing operation

A

A

Linear and rotary motion of
actuators, speed control
operation

Pumps, Valves, Actuators, Pipes, Hoses, Fittings, Hydraulic circuits,

Pneumatic Circuits, Compressors
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w.ef Academic Year 2012-13 ‘G’ Scheme
Theory:
Topic & Content Hours | Marks
Topic 1. Basicsof Oil Hydraulic Systems
Specific Objectives:
» ldentify various componentsin simple oil hydraulic circuits.
» List the types of various componentsin simple oil hydraulic circuits.
» Explain the construction and working principle of various components
in simple oil hydraulic circuits.
Contents
e Genera layout, Applications, Merits and limitations of oil hydraulic 16 24
systems 06 Marks
e Overview of essential properties of oilsused in oil hydraulic circuits
06 Marks
e Construction, working principle, applications and symbols of
Vane pump, gear pump, Gerotor pump, screw pump, piston
Pump 12 Marks
Topic 2. Hydraulic Valves, Actuatorsand Accessories
» Select valves, actuators and accessories for the given application
of hydraulic circuit.
e Valves 12 Marks
Construction, principle of working and symbols of
Pressure control valves - pressure relief valve- direct, pilot
operated, pressure reducing, pressure unloading, Sequence valves,
counter balancing
Direction control valves - Poppet valve, spool valve, 2/2, 3/2, 4/2,
5/3, methods of actuation. Types of different center positions. check
valves, pilot operated check valves
Flow control valves - pressure compensated, non pressure 18 24
compensated flow control valve,
e Actuators 06 Marks
Classification of actuators
Construction, working principle and symbols of
Rotary Actuators - Hydraulic motors
Linear Actuators - Cylinders - single acting, double acting, and their
subtypes. Different mounting methods.
e Accessories 06 Marks
Construction, working principle and symbols of
Pipes, Hoses, Fittings, Oil filters, Seals and gaskets,
Accumulators
Topic 3. Oil Hydraulic Circuits
Specific Objectives:
> Draw layout of oil hydraulic circuits.
» Explain working of oil hydraulic circuits.
» Develop oil hydraulic circuit for different applications. 08 12
Contents:
e ‘Meterin’ ,'Meter out’, ‘Bleed off’, Unloading , two cylinder
synchronizing, regenerative, counterbalance, dual pump unloading
circuits.
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w.ef Academic Year 2012-13 ‘G’ Scheme
e Sequencing circuit — time dependent and pressure dependent
e Qil hydraulic circuits for milling machine, shaper machine,
Topic 4. Introduction to and Components of Pneumatic Systems
Specific Objectives:
» |dentify various components in simple pneumatic circuits.
» List the types of various components in simple pneumatic circuits.
» Explain the construction and working principle of various components
in simple pneumatic circuits.
Contents:
e Introduction 06 Marks
Applications of pneumatic systems
General layout, merits and limitations of pneumatic systems
Selection of air compressorsfor pneumatic circuits
e Valves 08 Marks 14 24
Construction, principle of working and symbols of
Pressure regulating valves, Direction control valves, Flow control
valves
e Actuators 06 Marks
Construction, working and symbols of
Rotary Actuators - Pneumatic motors
Linear Actuators — Cylinders - single acting, double acting.
e Accessories 04 Marks
Construction, working and symbols of Pipes, Hoses, fittings,
FRL unit
Topic 5. Pneumatic Circuits
Specific Objectives:
» Draw layout of simple pneumatic circuits.
Contents:
e Speed control circuits for double acting cylinder and bidirectional air 08 16
motor 08 Marks
e Sequencing circuits - Position based sequencing circuit and time
delay circuit 08 Marks
Total 64 100
Practical:
Skills to be developed:
Intellectual Skills:

1. Prepare simple oil hydraulic & pneumatic circuits.
2. Compare the performance of oil hydraulic & pneumatic systems.

3. Identify the faults & suggest remediesin oil hydraulic & pneumatic circuits.

4. Select proper circuit for given application.

Motor Skills:

1. Connect different componentsin oil hydraulic or pneumatic circuit as per given drawing.

2. Perform repairing and / or replacement of defective components in the oil hydraulic or

pneumatic circuit.
3. Draw the oil hydraulic and pneumatic circuits using symbols.
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List of Practicals:

1. Assemble meter in and meter out oil hydraulic circuits and compareitsworking. List the
applications
Assemble sequencing circuit and list its applications.
Assemble quick return mechanism oil hydraulic circuit for shaper machine.
Assemble pneumatic circuit for speed control of double acting cylinders.
Assemble pneumatic circuit for speed control of pneumatic motor and measure the speed
of motor.
Study of trouble shooting procedures of various hydraulic and pneumatic circuits.
Selection of circuit components for simple oil hydraulic circuits such as circuits used for
milling machine, shaper machine.
[Note - Term work shall consist of circuit diagram with 1SO symbols, specifications and
brief write up for all the above practicals. For practical no 1 - 5, the practical batch size
shall bedivided in two groups.]

arwbd

N o

Assignments -
1) Market survey of oils used for oil hydraulic circuits - collection of name of
manufacturers, detailed technical specifications, trade names, costs, packing sizes
2) Study of any one mobile hydraulic system such as in earth moving equipments or any
one stationary hydraulic system such asin any machine tool and its detailed report.
3) Study of any pneumatic circuit such as circuits used in specia purpose machines, low
cost automation systems, material handling systems and its detailed report.
[Assignmentsto be completed in a group of (max.) four students.]

L earning Resour ces:
1. Books:

Sr

No. Author Title Publisher

Oil Hydraulic system- Principles

01 | Maumdar SR and maintenance Tata McGraw Hill

Pneumatics Systems Principles

02 | Mgumdar SR | Vo eance Tata McGraw Hill

03 | Joji B. Pneumatic Controls Wiley India Pub.

04 | Stewart Hydraulics and Pneumatics Taraporewala Publication
2. Catalogues:

Various system components manufacturers catal ogues.

3. CDs:
CDs developed by various system components’ manufacturers
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Course Name: Mechanical Engineering Group

Coursecode : ME/PG/PT/MH/MI/FE/FG

Semester : Sixth for ME/PG/PT/FG and Seventh for MH/MI/FE
Subject Title : Production Engineering & Robotics

Subject Code : 17609

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS.
04 -- - 03 100 -- - -- 100
NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.
» Total of tests marks for all theory subjects are to be converted out of 50 and to be
entered in mark sheet under the head Sessional Work (SW).

Rationale:

This subject is technology subject. A technician is required to work at the highest
productivity level. His /her productivity depends on the productivity of two important resourcesii.e.
human resource and equipment resource in the manufacturing system. Hence he/she should learn
the techniques for improvement in productivity of these two resources.

A technician is required to plan the production schedule. He / She is required to organize
material supply for the manufacturing activities. The total cost of goods produced contains
expenditure incurred on material and human resources. The direct and indirect cost of scarce
resources can be reduced by the technician by optimizing their use. . Hence he / she should learn,
process planning, production planning and control.

Modern manufacturing system employs latest techniques such as JT, TPM, FMS, 5'S,
Kaizen. To keep pace with time, the technician should know all these techniques.

Industrial Robots are going to perform important and difficult functions in modern production
system. A technician is expected to be aware of robots and their functioning.

General Objectives:
Students will be able to;
1. Understand importance of productivity and factors for improvement of productivity.
2. Know different production systems and modern trends in manufacturing systems.
3. Apply modern tools in production engineering like six sigma, kaizen, poka yoke, etc.
4. Understand concept of robotics, limitations of human in difficult operation and applications
of robots.
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Learning Structure:

‘G’ Scheme

e Use management functions e Practice manageria traits
and techniques ]
Application . o Knovy supervisory
e Redlizeimportance of functions
management process in
business
A
e Exposeto world of work e Plant layouts and material
_ handling systems
e Exposeto world of production
Procedure systems e Modern trends like kaizen,
_ _ six sigma
e Exposeto various production
planning functions
A
e Process planning
e Production, productivity
o Charts
Concent e Plant lay out material handling _ '
P e Jigsand fixture
e Robotics
e Automation and economy
7} T
e Plant Tools
Facts e Product Drawing
e Materia Component
e Equipment

MSBTE - Final Copy Dt. 21/11/2014 14

17609 ME6




w.e.f Academic Year 2012-13

Theory:

‘G’ Scheme

Topic and Content

Hrs.

Marks

Topic 1. Production System
Specific Objectives:
» Define productivity
» State methods to improve productivity

Content:

1.1 Production - definition ,types of production systems 04 Marks

1.2 Productivity - importance, measurement of productivity, techniques of
improving productivity. 04 Marks

06

08

Topic 2. Plant Location, Plant Layout and Material Handling
Specific Objectives:
» Draw layouts for manufacturing unit.
» State principles of material handling.
» Correlate plant layout and material handling.
Content:
2.1 Plant Location - Importance of site selection, factors affecting site
selection, Government policies, relaxation for backward areas. 04 Marks
2.2 Plant Layout - objectives, types, design principles, characteristics of plant
layout, symptoms of bad plant layout. 04 Marks
2.3 Material handling - need, principles and types of material handling
devices - conveyor, hoist & crane, forklift truck, trolley, pipe, selection of
material handling systems and devices.
Automated Guided Vehicles 06 Marks

10

14

Topic 3. Process Planning
Specific Objectives:
» Prepare process sheet for any given component.
» Select machine tool for given manufacturing process.
Content:
3.1 Planning of processes from raw material to finished product,
factors affecting process planning, 08 Marks
3.2 Deciding sequence of operations, operation sheet, combined operations,
and determination of inspection stages. 08 Marks

10

16

Topic 4. Production Planning and Control (PPC)
Specific Objectives:
» State importance of PPC system in industry.
» Describe techniques of production control.
Content:
4.1 Definition ,functions and importance of PPC, Meaning of Control,
Progressive Control 06 Marks
4.2 Gantt chart, Flow Process Sheet, Line balancing, 06 Marks

06

12

Topic 5. Work Study
Specific Objectives:
» Calculate standard time for given activity
> Prepare process chart
Content:
5.1 Method Study- Definition, Objectives, Procedure, Selection of

08

12
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work. 04 Marks
5.2 Recording Techniques:- Process Charts - Outline process chart,
Flow process chart, Two Handed process chart, Multiple activity
Chart, Flow diagram, String diagram, Travel chart. 04 Marks
5.3 Work Measurement — Objectives, procedure, Time Study, Time Study
Equipments. Stop Watch Time Study, Allowances, Calculation of
Standard Time, 04 Marks
Topic 6. Jigsand Fixtures
Specific Objectives:
» Understand importance and use of jigs and fixtures in industries
» Understand principles of jig and fixture design and design ajig/fixture
for given component
Content: 08 12
6.1 Introduction. Difference between jig and fixture, Different components of
Jig/ fixture, Types of jigs and fixtures. 04 Marks
6.2 Types of locators and clamping devices, 3-2-1 principle of location, Fool
proofing of jigs and fixture, General principles of jig and fixture design.
08 Marks
Topic 7. Modern Trendsin Production Engineering
Specific Objectives:
» Describe kaizen technique.
Content:
7.1 Just In Time manufacturing - Pull and push types of manufacturing
systems. Waste management technique, Concept of ERP. 06 Marks 06 10
7.2 Basic concepts of
» Kaizen
» Concept and meaning of 5S
» Lean manufacturing 04 Mark
Topic 8. Robotics
Specific Objectives:
» State concept of robotics
» State limitations of human in difficult operation
» State applications of robots.
Contents:
8.1 Robotics - Introduction, Robot anatomy and structure, specification,
working and basic components, Various configuration, Degree of freedom 10 16
and application. 04 Marks
8.2 Sensors - Classification, Basic configuration. 04 Marks
8.3 Power sources for robotics, Actuators - Mechanical, Electrical, Hydraulic,
and Pneumatic. 04 Marks
8.4 Concept of grippers — Screw and vacuum actuated gripper, end effectors.
04 Marks
Total 64 100
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L ear ning Resour ces:

‘G’ Scheme

Books:
I\Slg Author Name of Book Publication
1 | L.C.Jhamb Industrial Management Everest
: Production System, Planning, .
2 | JamesC. Rigs Analysis & Control N.Y.Wiley & Sons
3 | 0.P. Khanna Industrial Engineering and Dhanpat Rai & Sons
Management
4 | P. H. Joshi Jigs & Fixtures TataMcGraw Hill
5 | Taiichi Ohno Toyota Production system Productivity Press
Richard D.Klafter . o
6 Michael Negin Robotic Engineering P.H.I
Robots and Manufacturing :
7 | C.Ray Asfahl Automation John Wiley and Sons.
: Robotics & industrial
8 | RK. Ragput Automation S Chand.
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Course Name: Diplomain Mechanical Engineering
Coursecode : ME/MH/MI
Semester : Sixth for ME and Seventh for MH/MI
Subject Title : Design of Machine Elements
Subject Code : 17610
Teaching and Examination Scheme:
Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS.
04 - 02 04 100 - 25# 25@ 150

NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.

> Total of tests marks for all theory subjects are to be converted out of 50 and to be
entered in mark sheet under the head Sessional Work (SW).

Rationale:

It is an applied technology subject. A diploma holder in mechanical discipline, is expected

to design and draw simple machine components used in industries. Fundamental knowledge of

Applied Mechanics, Strength of Materials, Engineering Materials and Theory of Machines is

essential. Subject aims at developing analytical abilities to give solutions to engineering design

problems.

Objectives:

The student will be ableto:

1. Anayze the various modes of failure of machine components under different load

patterns.

o &~ WD
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Design and prepare part and assembly drawings.

Use design data books and different codes of design.

Develop drawings on CAD software.

Select standard components with their specifications from manufacturer’ s catalogue.
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Learning Structure:

o To design and draw different machine elements and their
Application: | assemblies from strength, Ergonomic, aesthetic, maintenance
and economic consideration

Analysis of forces & stresses, identification of areas of
Procedures: failure, use of standards, applying strength and empirical
relations to design process

Princioles Modes of failures, Theories of failure, Ergonomics and
rinciples: Aesthetics

Stress, Strain, bending moment, torque, principal stresses,
Concept: factor of safety, stress concentration, fatigue, endurance limit,
creep, Friction

Cotter and Knuckle joints, Turnbuckle, C-Clamp frame,
Facts: Pulleys, Shafts, Keys and Couplings, Screws, Bearings,
Levers, fasteners, springs.
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Contents: Theory

‘G’ Scheme

Topic and content

Hours

Marks

Topic 1: Introduction to Design
Specific Objectives:
» State the need for the design
> List al parameters related to design
» Apply basic concepts in design procedure

1.1 Basic Design Considerations 04 Marks

e Design philosophy and Procedures

e Genera Considerationsin Design

e Types of loads, concepts of stress ,strain, Stress— Strain Diagram for
Ductile and Brittle Materials, Types of Stresses such as Tension,
Compression, Shear, Bearing pressure
Intensity, crushing, bending and torsion, Principle Stresses (Simple
Numericals)

e Concept of Creep, Fatigue, SN curve, Endurance Limit.

1.2 Factorsin Design 04 Marks
e Factor of Safety and Factors affecting its selection
e Stress Concentration — Causes & Remedies
e Converting actual load or torque into design load/torque using design
factors
1.3 Propertiesof Engineering materials 04 Marks
e Designation of materials as per 1S and introduction to International
standards, advantages of standardization, use of design data book, use
of standardsin design and preferred numbers series.
1.4 Theoriesof Elastic Failures 04 Marks
e Principal normal stresstheory, Maximum shear stress theory &
maximum distortion energy theory.
1.5 Modern Design consider ations 04 Marks
e Designfor safety, Ecology, societal consideration & Concept of
Product Design, System Design & Creativity in Design, Ergonomics
and aesthetic considerationsin design

12

20

Topic 2: Design of Joints, Levers & Offset Links
Specific Objectives:
» Design ajoint for agiven load to be transmitted
» Calculate dimensions of lever/link using allowable bending and shear
stress

2.1 Design of Cotter Joint, Knuckle Joint, Turnbuckle 06 Marks

2.2 Design of Levers.- Hand/Foot Lever & Bell Crank Lever, 06 Marks
Lever for lever safety valve, Design of Off-set links, C - Clamp,
Overhang Crank.

08

12
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‘G’ Scheme

Topic 3. Design of Shafts, Keysand Couplings
Specific Objectives:
» Design the diameter of a shaft on the basis of equivalent
twisting/bending moment and allowable shear stress
» Design the section of most commonly used rectangular key on the
basis of torque transmitted, alowable shear stress and crushing stress
» Design arigid/flexible coupling for connecting two shaft on the basis
of torque and allowable shear stress
» Design spur gear by taking into account effective tooth load

3.1 Design of shaft 06 Marks
e Types of Shafts, Shaft materials, Standard Sizes,
e Design of shafts (Hollow and Solid) using strength and rigidity
criteria,
e ASME code of design for line shafts supported between bearings with
one or two pulleysin between or one overhung pulley
3.2 Design of key 04 Marks
o Typesof keys
e Design of rectangular, paralel sunk keys,
o Effect of Keyways on strength of shaft.
3.3 Design of Couplings 06 Marks
e Flanged couplings — unprotected and protected types
e Bush-pin type flexible coupling.
3.4 Design of spur gear 08 Marks
e Lewisequation for static beam strength of spur gear teeth
e Power transmission capacity of spur gearsin bending
e Gear tooth failure modes — Scoring, scuffing Pitting & Teeth
Breakage

14

24

Topic 4: Design of Power Screws
Specific Objectives:
» Draw the different thread profiles used in power screws and state their
merits and demerits
» Bring out the difference between self locking and overhauling
» Design the screw jack/toggle jack under a given loading conditions.
4.1 Basic concepts
Thread Profiles used for power Screws, relative merits and demerits of
each, Self locking and overhauling properties
Torque required to overcome thread friction, efficiency of power
screws, types of stresses induced. 06 Marks
4.2 Design of Screw Jack, Toggle Jack (only screw and nut). 06 Marks

10

12

Topic 5: Design of springs

Specific Objectives:
» Classify the springs on the basis of different criteria
» Design Helical spring based on given load conditions

5.1 Classification and Applications of Springs, Spring - terminology,
materials specifications. Stressesin helical tension and compression
springs, Wahl’ s correction factor, Deflection of springs, Energy stored in
springs. 04 Marks

5.2 Design of Helical tension and compression springs subjected to concentric
applied loads like |.C. engine valves, weighing balance, railway buffers

08

12
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and governor springs. 06 Marks
5.3 Leaf springs - construction and applications 02 Marks

Topic 6: Design of Threaded and Welded Joints
Specific Objectives:
» State the applications of fasteners
» Design threaded/welded joints under different load conditions

08 12
6.1 Stresses in Screwed fasteners, bolts of Uniform Strength, Design of
Bolted Joints subjected to eccentric loading. 06 Marks
6.2 Design of parallel and transverse fillet welds, axially loaded symmetrical
section, Merits and demerits of screwed and welded joint 06 Marks
Topic 7: Antifriction Bearings
Specific Objectives:
» Classify the bearings
» Select rolling bearings, for specific applications, using manufacturers
catalogue. 04 08
Classification of Bearings — Sliding contact & rolling contact.
Terminology of Ball bearings— life load relationship, basic static load
rating and basic dynamic load rating, limiting speed. Selection of ball
bearings using manufacturer’ s catal ogue.

Total 64 100

Skillsto be developed in Practicals

Intellectual Skills:

1. Understand the basic philosophy and fundamentals of Machine Design.

2. Apply and use the basic knowledge of earlier subjects like mechanical Engineering
materials, strength of materials and theory of machines.

3. Analyze and evaluate the loads, forces, stresses involved in components and subassemblies
and decide the dimensions.

4. Understand the modes of failures of m/c components and decide the design criteria and
equations.

5. Understand the concept of standardization and selecting standard components.

6. Understand the methods of computer aided design practices.

7. Use of different design data books and IS codes.

Motor Skills:
1. Draw the components assembly as per the designed dimensions.
2. Modify drawings and design as per requirement.
3. Usethe different design software.

List of Practicals:

Analyse the various modes of failure of machine components under different load patterns
Understand different codes used for design of machine elements.

Select the material for given applications using design data book.

Design and draw mechanical joints for given load.

Design and draw mechanical leversfor given load.

Design project - 1

Design and prepare the drawing on drawing sheet of transmission systemby observing
transmission of power through shaft, keys, coupling, pulley and belt drive etc.

7. Design project - 2

o~ wWNE
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Design and prepare the CAD drawing of transmission system by observing transmission of
power through Power screw.

8. Design of springs.
9. Design of fasteners.

L earning Resour ces:

1. Books:
NoO Title Author Edition Publisher
1 | Machine Design RS Khurmi and Gupta 14th S. Chand
2 | Machine Design VB Bhandari 3rd TataMcGraw Hill
3 | Machine Design U CJindal 2 reprint | Pearson Education India
Mechanical Engg. Richard G Budynas,J. .
4 Design K eith Nisbett Sth TataMcGraw Hill
Theory and problems of | Hall,Holowenko, Reprint :
> Machine Design Laughlin 2005 McGraw Hill
. PSG College of
6 | Design Data Book PSG 8th Technology Coimbatore
Fundamentals of .
: Raobert C.Juvinall . . -
7 Maghlne Components Kurt M Marshek 3rd Wiley India Edition
Design
2. 1SCodes:

MSBTE - Final Copy Dt. 21/11/2014

1) 1S4218: 1967 1SO Metric Threads

2) 1S2693: 1964 Cast Iron Flexible Couplings
3) 1S2292: 1963 Taper keys & Keyways

4) 1S2293: 1963 Gib Head Keys & Keyways

5) 1S2389: 1963 Bolts, Screws, Nuts & Lock Nuts

6) 1S4694: 1968 Square threads
7) 1S808: 1967 Structural Steel
8) SKF Catalogue for Bearings
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Course Name: Mechanical Engineering Group

Course Code : ME/MH/MI

Semester : Sixth for AE/ME and Seventh for MH/MI

Subject Title : Renewable Energy Sources & Management (Elective)
Subject Code: 17611

Teaching and Examination Scheme

‘G’ Scheme

Teaching Scheme Examination Scheme

™ | Tu | PR | PAPER T PR OR TW | TOTAL
HRS
3 | - | 02| o3 100 - - 25@ 125

NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.

> Total of tests marks for all theory subjects are to be converted out of 50 and to be

entered in mark sheet under the head Sessional Work (SW).

Rationale:

Energy is an important aspect in all sectors of country’s economy. India as a country suffers

from significant energy deficiency. The per-capita energy consumption, while increasing

progressively, is significantly below global averages and in many instances below developing

country averages. Increasing energy demands, shortage of fossil fuels, and the continuous increase

in the level of green house gas emissions are the main driving forces to utilize various sources of

renewable energy. The subject aims at enabling the students to know the basics of renewable

energy, energy conversion, conservation, management techniques, energy audit and methodology.

General Objectives.
Student will be able to
1. Appreciate the need and importance of renewable energy

. Analyze various Biomass Conversion processes.

2
3. Judge the Energy Saving Potential, Waste Heat Recovery, Energy Efficiency.
4

. Understand the methodologies to execute preliminary energy audit.
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Learning Structure:

To understand, analyze and identify the various renewable energy
sources, in view of energy consumption and to get familiar with
Application energy management by understanding methodologies such as
energy audit, waste heat recovery, etc.

T

Acquaintance with component selection for system design for
energy sources like solar energy. Analyze and understand the
procedure to perform energy audit, energy conversion and waste
Procedure heat recovery. To perform energy audit for given specific system.To
develop and identify scope of renewable energy sources. To predict
an estimate of power developed for given application.

Principles of Energy conversion, Solar Thermal, Solar Photovoltaic
Principle of energy conservation, wind energy, Hydropower,

Principles Biomass

Solar constant, solar radiation, temperature, velocity, wind power,
calorific value, energy conservation, waste heat recovery, thermal
insulation.Energy, lift, drag, wind power, power coefficient, tip
speed ratio, low head, high head, biofuel, global warming, ozone,

Concepts Green house gases.

Sun, solar collector, solar cells, solar cooker, wind-turbine,
generator, battery, digester, gasifies, Energy measuring instruments,
Facts Pattern of Energy conversion for domestic, transport, Industry and
agriculture.
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Topic & Content

Hours

Marks

Topic 1. Introduction — Renewable Ener gy

Specific Objective

» Understand need of renewable energy

» Know the effect of use of fossil fuel on climate change and global
warming

» ldentify various renewable energy sources

Contents:

1.1 Need of Renewable Energy 04 Marks
Non renewable Energy sources - Fossil Fuels: Coal, Oil, Natural gas,
Tar sands and Oil shale

Climate Change - Green House Gases, Global Warming

Sustainable growth

Present Energy Scenario: Global and Indian

Pattern of Energy Consumption.

Different types of Energy and its utilization.

1.2 Renewable Energy Sources: Classification and Introduction 08 Marks

e Solar Energy - Direct Uses
e Solar Thermal
e Solar Photovoltaic
e Solar Energy - Indirect Uses
e Hydro-Power
e Wind Power
e Bio-Energy
e Wave Power
e Non-Solar Renewable Energy
e Tida Energy
e Geothermal Energy.
1.3 Energy Storage Management 04 Marks
e Thermal Storage-sensible and latent its comparison

e Electrical Storage: Introduction to battery, super capacitor, and
fuel cell.

07

16

Topic 2. Solar Energy — Direct Uses

Specific Objective

» State the concept of solar radiation

» Describe the working principle of solar thermal systems

» Compare different solar photovoltaic system

Contents:

2.1 Solar Radiation 08 Marks
e Sun& Earth
e Solar Spectrum
e Sun & Earth Movement
e Solar Geometry: Concept

2.2 Solar Thermal Applications & Its working Principles 04 Marks
e Water Heating
e Space Hesating

15

28

MSBTE - Final Copy Dt. 21/11/2014 26

17611 MEG6




w.e.f Academic Year 2012-13

‘G’ Scheme

e Space Cooling and Refrigeration
e Power Generation
e Didtillation
1.3 Construction Details containing capacity, size and materials of: 06 Marks
e Solar Flat Plate Collector
e Solar Evacuated Flat plate Collector
e Solar Concentrating Collector
e Solar Cooker - Box and Concentrating
e Solar Drying
2.4 Solar Photovoltaic Conversions: Principle of working of Solar cell
10 Marks
e Construction Details containing capacity, size & materials of
Solar Photovoltaic System Applications- Solar Lantern, Solar
Home System, SPV Street Light, SPV Traffic Signal, Info -
display, SPV Power Pack, Stand alone SPV Power Plant, Solar
Generators, Building Integrated PV Systems, SPV Pumping
Systems (No derivations & numericals)

Topic 3. Solar Energy - Indirect Uses- |
Specific Objective
» Know the site selection criteriafor wind and hydro plant
» Classify small hydro plants
» |dentify component of Horizontal Axis Wind Turbine
Contents:
3.1 Hydro-Power 12 Marks
e Site Selection
¢ Different Components of Small Hydroelectric Projects
e Typesof Turbine— Francis, Propellor
e Classification of Small Hydro-electric Plants: Ultralow head, Low
head, Medium/high head, Micro hydro, Mini hydro, Small hydro
3.2 Wind Power 08 Marks
e Concepts- Wind Energy Conversion, Lift and Drag,
e Classification and Description
e Components of Power Generating Horizontal Axis Wind Turbine
e Site Selection Criteria.

08

20

Topic 4. Solar Energy — Indirect Uses- |1

Specific Objective

» State the site selection criteria for wind and hydro plant

» Compare bio fuels

Contents:

4.1 Bio-Energy -Photosynthesis and Carbon Cycle Concept. 08 Marks

Bio energy Sources— Types Such as

Energy Plantation

Agricultural Crops

Wood Residues

Animal Waste

Municipa Solid Waste

Landfill Gas

Commercial and Industrial Waste

4.2 Biomass Conversion Routes- Thermo chemical Route and Biochemical
Route 04 Marks

10

16
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Combustion
Gasification
Pyrolysis
Anaerobic digestion
e Fermentation

4.3 Bio fuelsfrom Bio-Mass 04 Marks
e Bioethnol
e BioDiesd
e Biogas

e Algae- A new biomass

Topic 5. Energy Management

Specific Objective

» Describe the methodology of execute preliminary energy audit

» Judge the energy saving potential, waste heat recovery, energy effect

» State the use of different energy measuring instruments

Contents:

5.1 Definition, Objectives & Need of Energy Audit 06 Marks
e Energy Audit: Types And Methodol ogy
e Preliminary Energy Audit Methodology

5.2 Energy Measurement and Instruments 08 Marks
o Lux meters:

Pyranometer,

Sunshine Recorder

Pyrheliometer

Combustion analyzer: 08 20

Fuel Efficiency Monitor:

Fyrite

Contact thermometer:

Infrared Thermometer:

Pitot Tube and manometer:

Water flow meter:

Speed Measurements:

Leak Detectors:

Hand held meters and Power Analyzer to measure electrical

parameters such askVA, kW, PF, Hertz, kVAr, Amps and Volts.

5.3 Energy Conservation 06 Marks
e Energy Efficiency - Boiler & Furnace Efficiency
o Waste Heat Recovery Systems
e Energy Loss Prevention - Thermal Insulation

Total 48 100

Note: Subject teachers are expected to giverelevant information briefly on each of the above
topic without analytical treatment.

Practicals:

Intellectual skills:
1) Toidentify concept, parts of devices etc.
2) To understand the construction and working principle of Renewable energy systems.
3) Toknow function, classification and discrimination of parts or equipments.
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4) To know test procedure. Calculate and interpret test result.
5) To observe the faults and suggest the remedial action for repair and performance
improvement.

Motor Skills:
1) Ability to observe/ locate / operate various parts of instruments/ equipments/ tools.
2) Ability to accurately measure the various parameters.
3) Ability to follow the systematic procedure.
4) Ability to handle data and draw graphs.

List of Practical

ﬁro. Name of Practical
1 Collect information about global and Indian energy market from websites and prepare write

up

Visit to acommercia or Industrial Solar water heating Installation of atleast 500 liters per
2. | day capacity. Writing areport about collector layout, piping and fittings and measurement
of performance of the system.

Performance measurement of photovoltaic array used for an application such as pumping,
home lighting etc. making use of energy instruments.

4. | Visitto or study of a Small Hydraulic Power plant.

Performance estimation and comparison of different collector technologies used for hot
5. | water generation such as evacuated tube, flat plate collector, dish collector etc. on the
experimental set up installed in the laboratory.

Study construction and working of horizontal axis wind mill or to visit a nearest wind farm

6. and write areport.

7 Visitsto abiogas plant or biomass gasification facility. Writing a report on plant structural
" | details and components. Measurement of performance.

8 Practical study of energy audit instruments used for measurement of electric energy,
" | temperature, flow, exhaust gas analysis etc.

9 Conducting walk through energy audit of a small establishment such as

workshop/Office/Home/SSI unit.

L earning Resour ces:
1. Books:

Sr

NO’ Author Title Publisher / Edition

Renewable Energy: Power For A

1 | Boyle Godifrey Sustainable Future

Oxford University Press

L rd .
> | s P Sukhatme Solar energy, Principles of Thermal | 3™ Edition, Tata McGraw

Collection & Storage Hill
. 2" Edition, McGraw Hill
3 | B.H.Khan Non-Conventiona Energy Resources Companies
. : Solar Photovoltaics Fundamentals PHI Learning private ltd N.
4 | Chetan Singh Solanki Technologies and Applications Delhi
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5 | G.D.Ra Non conventiona energy sources Khanna publication
Guide Book for National
Certification for Energy Managers

6 and Energy Auditors, Book 1 — Bureau of Energy and

General Aspects of Energy
Management and Energy Audit

Efficiency (BEE)

2.CD’s/ PPT’setc.:

1. CDs developed by Maharashtra Energy Development Agency (MEDA), Pune.

(Www.mahaurja.com)

2. Dr. Govind N. Kulkarni, Documentary (DVD), Solar Energy - An Awakening, Usha

Solar

3. Websites

1. Website of Bureau of Energy and Efficiency. (www.bee-indianic.in)

2. Website of Mahaurja- (www.mahaurja.com)

3. Energy management (www.energymanagertraining.com)

4. www.bp.com
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Course Name: Diplomain Mechanical Engineering

Course Code : ME/MH/MI

Semester : Sixth for ME and Seventh for MH/MI
Subject Title : Refrigeration and Air Conditioning (Elective)
Subject Code: 17612

Teaching and Examination Scheme

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS
03 -- 02 03 100 -- -- 25@ 125
NOTE:

» Two testseach of 25 marksto be conducted as per the schedule given by MSBTE.
> Total of tests marks for all theory subjects are to be converted out of 50 and to be
entered in mark sheet under the head Sessional Work (SW).

Rationale:

Refrigeration & Air conditioning has a wide application in varied areas of domestic,
commercial and industrial applications. With advance in technology & development of new
Refrigerants. Refrigeration & Air conditioning finds prominent positions from house hold
applications like refrigerators, air conditioners to advance cryogenic systems maintaining subzero
temperatures in industrial and Research areas. Air conditioning of building, industries, malls has
also emerged as one of the most advanced areas of applicationsin this field. Thisfield has a unique
application potential in every sector. Refrigeration & Air conditioning is one of the most demanded
job areas for diploma Engineers with a good scope for the self employment. Considering this,
diploma Engineers should study and practically learn this subject in detail. They must know
fundamentals, processes, system and applications of Refrigeration & Air conditioning. Practical
skills in this areas like maintenances, fault handlings & repairs must aso be acquired by diploma
Engineers.

General objectives. After learning of this subject students should be able to
1) Compare various types Refrigeration cycles
2) List various properties of different refrigerants and appreciate applications of Refrigerants
with their ill effects on environment.
3) ldentity various compartment & controls used in Refrigeration & Air Conditioning practice.
4) Able to assemble, dismantle the components of refrigeration systems along with trouble
shoot the refrigeration systems
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5) Explain Psychometric properties and cal cul ate various parameters
6) Explain variousair conditioning systems of their applications.

7) ldentify & locate different components of air conditioning & distribution systems.

Learning Structure:

Application:

Procedures;

Principles:

Concept:

Facts:

Understand & analyze the concepts of RAC with the view of
operating, trouble shooting of regularly maintaining related
devices & systemsin actua practice.

|dentify, Analyze & operate
devices & systemslike
refrigerators, chillers, water
coolers, ice plants, cold
storages

Identify, Analyze, operate,
trouble shoot the Air
conditioning systems like
window, split, packaged air
conditioners, central systems

Refrigerant, V apour
compression Cycle, Vapor
absorption cycle, Actual
VAC Cycle.

Processes of air
conditioning, Air
conditioning and air
distribution systems.

A

A

Ton of Refrigeration EER,
COP, Methods of
Refrigeration.

Moist Air, Dry Air, WBT,
DBT, DPT, humidity,
Relative humidity,Absolute
Humidity

1

A

Window Air Conditioners, Split Air conditioners, Water
Coolers, packaged & Centralize conditioners, Car and bus air
conditioners, industrial air conditioning systems.
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Topic & Content

Hours

Marks

Topic 1. Introduction to Refrigeration
Specific Objectives:

» Define various termsrelated to refrigeration

» Explainvarious refrigeration cycles

» Explain properties and environmental effects of refrigerants
Contents:

1.1 Introduction 06 Marks
Definition, Necessity of refrigeration, Concept of heat engine, heat
pump and Refrigerator, Unit of refrigeration, C.O.P., EER and
refrigerating effect, Non conventional methods of refrigeration like
Vortex tube, Pulse tube refrigeration, solar refrigeration

1.2 Refrigerants: 06 Marks
Classification, Desirable Properties, selection& Nomenclature of
refrigerants. Concept of Green House Effect, Ozone Depletion,
Global warming. Concept of Ozone Depletion Potential (ODP) &
Globa Warming Potential (GWP) of different Refrigerants.
Eco-friendly refrigerants like R-134a,Hydrocarbon refrigerants

1.3 Refrigeration Cycles 06 Marks
» Reversed Carnot Cycle and its representation on PV and TS diagram.
e Air Refrigeration Cycles - Bell Coleman air refrigerator
e Representation on PV and TS diagram, Types and applications like
aircraft refrigeration using simple air cooling system.

08

18

Topic 2. Vapour Compression and Absor ption Systems
Specific Objectives:

» Describe vapor compression and absorption systems.

» Calculate different parameters of vapor compression systems
Contents:

e Vapor Compression Cycle - Principle, components, Representation
on P-H and T-S diagram, Effects of wet compression, dry
compression. 06 Marks

e Calculation of COP, Effect of superheating, under cooling, suction
pressure and discharge pressure, Actual V.C.C., (simple numerical),
Methods of improving COP (No Numericals). Introduction to
multistage V.C.C., its necessity, advantages. 06 Marks

e Vapor Absorption system-Principle, components and working of
agua- ammonia system (simple & practical), Li-Br Absorption
System, Electrolux Refrigeration System (No Numericals)
Comparison of above Refrigeration Cycles. 06 Marks

08

18

Topic 3. Refrigeration System Equipments
Specific Objectives:
» |dentify refrigeration equipmentsin view of classification,
construction and operation.
» List criterionsof selection of equipments for various refrigeration
systems

08

16
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Contents:

3.1 Compressors: Classification, Construction and working of open type,
Hermetic, centrifugal, rotary, screw and scroll compressor and their
applications. Compressor for car air-conditioning system (Waobble
plate type) 04 Marks

3.2 Condensers. Classification Description of air cooled and water cooled
condensers, Comparison and applications, Evaporative condensers

04 Marks

3.3 Expansion devices: Capillary tube, Automatic exp valve, Thermostatic
exp. vave, Applications 04 Marks

3.4 Evaporators and chillers: Classification of evaporators, Construction

and working of Bare tube, Plate surface, finned, shell and tube, flooded
and dry expansion evaporator, Capacity of evaporator and their
applications, Classification of chillers Construction and working of dry
expansion Chillers, flooded chillers and their applications.

04 Marks

Topic 4. Psychrometry
Specific Objectives:
» Define Psychrometric properties and draw processes
Solve the problems with Psychrometric chart
» Understand Details of equipments used in air conditioning
Contents:
4.1 Definition and necessity of air Conditioning, Properties of Air,
Dalton’s law of partial pressure, Psychrometric chart,
Psychrometric processes, Bypass Factor, ADP, concept of SHF,
RSHF, Adiabatic mixing of Air Streams, Simple numericals using
Psychrometric Chart 08 Marks

4.2 Air- conditioning Equipments: 08 Marks
e Humidifier dehumidifier, filters,
e Heating and cooling coils.
e Air washers

08

16

Topic 5. Comfort Conditions and Cooling L oad Calculations

Specific Objectives:
» Explain basic concepts of comfort conditions and cooling load

calculations

Contents:

5.1 Thermal exchange of body with environment, Factors affecting human
comfort, Effective temp.

5.2 Components of cooling load- sensible heat gain and latent heat
gain sources

5.3 Calculation of cooling load of given area.

04

08

Topic 6. Air Conditioning & Air Distribution Systems
Specific Objectives:

» ldentify variousair conditioning systems
Contents:

6.1 Classification of systems: 06 Marks
e Industrial and commercia Air Conditioning Systems
e Summer, winter and year round Systems

08

16
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e Centra and unitary air conditioning systems

6.2 Air distribution systems 06 Marks
e Duct systems: Closed perimeter system, extended plenum system,
Radial duct system, duct materials, requirement of duct materials,
losses in ducts

e Fansand Blowers- Types, working of fans and blowers, Air
distribution outlets, Supply outlets, return outlets, grills, and types
of diffusers

6.3 Insulation: Purpose, properties of insulating material, Types of
insulating materials, Methods of applying insulation. 04 Marks
Topic 7. Applications of Refrigeration and Air Conditioning Systems:
08 Marks

Specific Objectives:
» Explain various Refrigeration and Air Conditioning systems.
Contents:
Applications of refrigeration and air conditioning in following areas:
e Domestic Applications

04 08

e Commercial Applications
e Industrial Applications
e Automobile Air conditioning systems
Total 48 100
Practical:

Skillsto be developed:

Intellectual Skills:
1. Identify various components of refrigeration and air conditioning equipment.
2. Analyse cooling load based on application.
3. Interpret psychometric chart to find various properties of air.

Motor Skills:
1. Handle various tools used for refrigeration and air conditioning plant Maintenance.
2. Dismantle and assembl e Refrigeration compressor and components.
3. Use of temperature, pressure, energy measuring devices.
4. Draw the layout of central Air conditioning plant.
5. Conduct trial on Test rigs.
List of Practicals:
Instructionsto Teachers: While conducting experiments, group of 4 —5 students should be

formed. For industrial visits group size belimited to 8 -10 students at atime.

1. Identification, Location of components on various refrigeration systems like House hold
refrigerator, Window air conditioner, Split Air conditioner, Water Cooler, Deep freezer and
controls used.(Concept of EER and star rating to be emphasized in relation with these
equipments). Draw the block diagrams to show location of components and label them.
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2. Demonstration of various Vaves, controls like, solenoid valve, Thermostatic Expansion
valve, capillary, L.P./H.P. cut outs, thermostats, overload protectors, Gauges used in RAC
systems.

3. Tria on Vapor Compression cycle test rig to find COP.

4. Tria on Ice Plant test rig.

5. Visit to cold storage plant / | ce cream Manufacturing plant/ |ce plant and write a brief report.

6. Cdculation of Relative Humidity in the area with help of Sling Psychrometer and
Psychometric Chart

7. Tria on Air conditioning test rig.

8. Dismantling and assembling of hermatically sealed compressor (To be performed by group
of 4 -5 student)

9. Dismantling and assembling of Reciprocating refrigeration compressor. (Batch size of
students should be 4-5in a group)

10. Dismantling and assembling of Car Air-conditioning compressor. (Batch size of students
should be 4-5in a group)

11. Vidit to repair and maintenance workshop of Refrigeration & Air conditioning in view of
use of various tools and charging procedure and write a brief report.

OR
Visit to central A.C. plant in view of ducting system, insulation system and Air Distribution
system (e.g. frozen food industry / ice- cream industry/mushroom plants / textile industries).

12. Trouble shooting chart of domestic refrigerator, window air- Conditioner, Water cooler,
Automobile air conditioning systems (any two)

(It is recommended that the teacher should introduce manufacturers catalogues of

RAC equipmentsto the students during practical periods)

Assignments:-

1. Detailed information search on “Green House Effect” and “Ozone layer depletion” and “Eco
friendly Refrigerents”

2. Study of Air conditioning system of a Car or Bus by practically observing system in view of
identification of components, circuits, Type of refrigerants, Capacity and various controls
used in system. Write a brief report.

3. Cooling load calculations for cabin, classroom, laboratory, canteen and dairy Plant, milk

storage, small freezers (minimum one).
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L ear ning Resour ces:

1. Books:

NoO Title Author Edition Publisher

o1 | Refrigeraionand Air |, o 39 Edition | TataMcGraw Hill
Conditioning

02 Refrlgqat_lon and Air | R.S.Khurmi Recent S. Chand and Co.
Conditioning

03 Refrlggrat_l on and Air P. N. Ananthanarayanan 1% Edition TataMcGraw Hill
Conditioning
Refrigeration and Air New Age

04 Conditioning Manohar Prasad 2009 Publications
Principles of T™H .

05 Refrigeration Roy Dossat 4 Pearson Education

0 | Refrigerationand Air | g, 2000 | Dhanpatrai & sons
Conditioning

2. CDs, PPTs, Video Clips on refrigeration and air conditioning systems. Video clips on working of
refrigeration and air conditioning systems, working of compressors, vapour absorption systems,
alternative refrigerants.

3. IS0, IS, BS Codes on components of refrigeration and air conditioning systems. ASHRAE
codes.

4. Charts, Models, Transparencies on Refrigeration and air conditioning.

5. Websites: Carrier corporation, Voltas, Usha, Fedders Loyd, Hitachi, Du-Pond, Tata Mac graw
hill (student section) for refrigeration and air conditioning products.
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Course Name: Mechanical Engineering Group

Course Code : ME/PG/PT/MH/MI

Semester : Sixth for ME/PG/PT and Seventh for MH/M |

Subject Title : Solid Modeling
Subject Code : 7068

Teaching and Examination Scheme

‘G’ Scheme

Teaching Scheme

Examination Scheme

TH TU PR PAPER TH PR OR ™™ TOTAL
HRS
01 -- 02 -- -- 25# -- 25@ 50
Rationale:

Technically 3 dimensions refers to objects that are constructed on 3 planes (X,Y,Z). The

process of creating 3 dimensional (3D) computer graphics can be divided into 3 basic phases - 3D

modeling, 3D animation & 3D rendering. 3D models means solid model is usualy originated on

the computer by engineer using some kind of solid modeling softwares. Solid modeling is a process

of developing a mathematical representation of any 3 dimensional object. The solid model may be

created using solid modeling softwares. Solid models are often animated for some uses.

Today 3D models are used in wide variety of engineering fields. Three dimensional

computer graphics are widely used for product design, assembly design etc. As a diploma engineer

he should have the knowledge of solid modeling software to visualize the machine components &

assembly like cars, machine tools and earth movers etc.

General Objectives:
Students will be ableto

1) Use appropriate commands

2) Develop solid models from 2 D drawing.

3) Useof printers/ plotters.
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Learning Structure:

Application To develop solid models, assemblies and generate 2
D drawings using solid modeling software
A

To draw 2 D sketch, develop solid models and
Procedure assemblies and then generate orthographic
projections.

A

Princiol Geometric and dimensional Constraints, Principle of
rincipie solid modeling, Principle of drafting
Concepts Solid'model, Sketch, Extrude, revolve, hole,
threading, array commands. Assembly feature

Computers, Peripherals, solid modeling software,

Facts Drawing entities, orthographic views, sectional views,

isometric views, details, assembly drawings,
intersection of solids.
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Theory:
Topic and Content Hours
Topic 1: Introduction to Solid Modeling
Content:
Introduction, Applications, Benefits, Need, Hardware Requirements, Different 02

Software packages used for Solid Modeling.

Topic 2: Working in 2 D environment

Content:

2.1 Working in Sketcher mode — Line, Profile, Circle, Arc, Rectangle and their sub 02
options.

2.2 Constraints - Dimensioning constraint, Geometrical constraint.

Topic 3: Creation of solid models

Content:

3.1Workingin 3 D environment -Creating 3D Solid Models of simple machine parts. 04

3.2 Intersection of solids— Intersect 2 solid components by inserting new body option,
Boolean operations — Union, subtract, intersection.

Topic 4: Assembly Drawing

Content:

4.1 Assembly Drawing - Preparation of Assembly drawing by using assembly features. 04
(Assembly of minimum 4-5 components)

4.2 Exploded view — Explode the assembly.

Topic 5: Working in Drafting Mode

Content:

5.1 Orthographic projections — Generate orthographic projections which will include
all types of views — front view, top view, side view, sectional views, isometric
views, auxiliary views.

5.2 Dimensioning Commands — Apply dimensions, dimensional and geometrical

tolerances.

5.3 Bill of material — Prepare part list table and name plate

03

Topic 6: Plotting drawing
Content: 01
Page set up, Plot command.

Total 16

Note: Multimedia projection facility shall be used during lecture sessions along with computer
facility e.g. laptop, computer, LCD projector.

Practical:
Skillsto be developed

Intellectual sKills:
1) Interpret adrawing to draw in solid Modeling software.
2) Use command dialogue box.

Motor Skills:;

1) Usetoolbars.
2) Useprintersor plotters.
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Guidelinefor Practical:
1) One student per computer terminal.
2) For assembly drawing practical work select any one assembly like oldham’s coupling, cotter
Joint, knucle Joint, stop valve, piston and cylinder assembly, lathe tool post, bearing block
assembly, screw jack, tail stock etc.

List of Practicals:

. Creation of minimum 4 different 2 D sketches

. Creation of at least 5 solid models using solid modeling features.

. Creation of 2 assembly drawings each of at least 5 components.

. Generation of orthographic projections front view, top view, side view, isometric view.
. Generation of sectional view.

. Generation of auxiliary view.

. Intersection of solids (at least 2 assignments)

. Plotting of above drawings on A2/A3 size sheet.

co~NOUTA WNPE

Note: Use of any one Solid Modeling Software of Latest Version is recommended.
Practical Examination: (2 Hours for each student)

Creation of 3D Model and their 2 D views from the given part drawing followed by ord
examination based on above term work. (One candidate on one computer terminal.)
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Course Name: Mechanical Engineering Group

Course Code : AE/IME/MH/PT/PG/FG/FE

Semester : Sixth for AE/ME/PG/PT/FG and Seventh for MH/MI/FE
Subject Title : Project

Subject Code : 17090

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR PAPER TH PR OR TW TOTAL
HRS
- - 04 - - - 50# 50@ 100
Rationale:

Project work allows students to use their creative and innovative ideas translating in
working model, prototypes, and equipments and developing necessary hands on skills. This will

allow the students to apply the previous knowledge and skills acquired during the course.

General Objectives:
The student will be able to:
1. Analyze the given problem.
2. Generate aternative solutions to the problem.
3. Compare & select feasible solutions amongst alternative generated.
4. Develop and manufacture new/modified equipments.

5. Acquire technical knowledge beyond curriculum.
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Learning Structure:

Application | ® Toconceive, plan, Design and develop aproject through time tested
procedures with aim to find useful solution using creative and innovative
A A
e Design procedure e Need Identification
e Manufacturing Process e Literature survey
Procedure
e Planning e Feasihility Study
A A
e Design e Need survey
e Costing e Project Identification
Concept
e Planning e Feasibility
A T
e Plant e Tools
Facts e Product e Drawing
e Materia e Component
e Equipment e Machinery
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Content:

Following activities related to project are required to be dealt with, during this semester
1. The Selection and preliminary work regarding Project to be done as per directives given in
PROFESSIONAL PRACTICES-V Curriculum.
2. Theidentified projects be executed during the semester as per the Guidance from the project
Guide by the group of students (Group size max. 4 students).
3. Maintain the project diary individually for the activities performed in the format specified
below.

Project Diary for mat:

Sr.

NG Date Activity Carried out Remarks Signature of Guide

SUGGESTED PROJECT WORK AREAS

1) Fabrication of small machine / devices/ test rigs/ material handling deviced jig & fixtures/
demonstration models, etc.

2) Design & fabrication of mechanisms, machines, Devices, etc.

3) Development of computer program for designing and /or drawing of machine
components, Simulation of movement & operation, 3D modeling, pick & place robots

4) Industry sponsored projects- project related with solving the problems identified by
Industry should be selected. (One person from industry is expected to work as co- guide
along with guide from institution).

5) Literature survey based projects. Project related with collection, tabulation, classification,
andysis & presentation of the information. Topic selected must be related with latest
technological developmentsin mechanical field, and preferably beyond curriculum.

6) Modification in the existing machinery / equipment for improved performance.

7) Maintenance based projects.

8) Industrial engineering based project: Project based on work study, method study, methods
improvement, leading to productivity improvement.

9) Low cost automation projects.

10) Innovative/ Creative projects involving generation of new ideas and converting it into a
model, gadget.

11) Market survey based projects.

12) Project based on use of appropriate technology particularly benefiting rural society or
economically weaker section.

13) Equivalent level project can be selected from other than the area specified above.

Note:
Project should provide viable and feasible solution to the problem identified.
Report should be of 40TO 50 pages.
Font size of project report contents be as follows:
1. Main title: 16 bold Times new roman
2. Sub titles: 14 bold Times new roman
3. Running matter: 12 Times new roman, paragraph 1.5 line spacing,
4. Margin spacing 1.5 inch from left and 1 inch from other sides.
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Preferably actual photographs / video clips showing progress of project work at different
stages be added to project report).
Suggested framework for the project report:

The topics/ contents of the project report should be as follows:-
Abstract

Topic introduction/ Philosophy

Literature Survey/ Methodology adopted

Principle (aim objectives of the Project work)

Data collection/ Design consideration/Basic Framework/Design / Drawing
Manufacturing Processes and Process Sheets (if relevant)
Assembly (if relevant)

Performance / Calculations etc (If relevant)

Costing

Results and Discussion

Conclusion

Future Scope

Bibliography/ References

L earning Resour ces:

Reference Books:
Iﬁg Name of Book Author Publisher
1 | Project Management Maylor Pearson Education
2 Proj ect Management And Khatua Oxford University Press
Appraisa
3 | Project Management/2/e Bhavesh Patel Vikas Publishing House
4 | Project Management 3/e Vasant Desal Himalaya Publishing House
5 Project Management Gray TMH

The Managerial Approach
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Course Name: Mechanical Engineering Group

Course Code : AE/ME/PG/PT/MH/MI/FG/FE

Semester : Sixth for AE/ME/PG/PT/FG and Seventh for MH/MI/FE
Subject Title : Entrepreneurship Development

Subject Code : 17099

Teaching and Examination Scheme:

Teaching Scheme Examination Scheme
TH TU PR Pﬁ I;ER TH PR OR TW TOTAL
01 01 - -- - - -- 25@ 25
Rational:

Globalization, liberalization & privatization along with revolution in Information
Technology, have thrown up new opportunities that are transforming lives of the masses. Taented
and enterprising personalities are exploring such opportunities & translating opportunities into
business ventures such as- BPO, Contract Manufacturing, Trading, Service sectors etc. The student
community also needs to explore the emerging opportunities. It is therefore necessary to inculcate
the entrepreneurial values during their educational tenure. This will help the younger generation in
changing their attitude and take the challenging growth oriented tasks instead of waiting for white-
collar jobs. This subject will help in developing the awareness and interest in entrepreneurship and
create employment for others.

General Objectives:
The students will be able to
1) Appreciate the concept of Entrepreneurship
2) ldentify entrepreneurship opportunity.
3) Develop entrepreneuria values and attitude.
4) Collect and use the information to prepare project report for business venture.

5) Develop awareness about enterprise management.
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Learning Structure:

A) Use basic concepts, principles & procedures related to
Applicai entrepreneurship

ppiication B) To expose studentsto real problems faced by entrepreneur —
preferably with the help of case study

- Information gathering for - Planning
opportunity - Resources,
Procedure - Product / Service Enterpr_ise,
Finalization as Business Budgeting
Opportunity - Study modern trends
- Project report preparation & in business
Project execution
- Entrepreneurial Process - Financia
- Information Gathering Statements, Budget
Concepts and - Opportunity Identification - Financial Resources
Principles - Formulation of Business
Plan
- Running Enterprise
successfully

- Different Organization Structures of SSI
Facts - Product Specifications, Product Cycle, Business
Opportunities, Project |mplementation
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Content:
Topic and Contents Hours
1. Entrepreneurship, Creativity & Opportunities
Specific objectives:
» Know the characteristics of entrepreneur and business
Contents: 03
1.1 Concept, Classification & Characteristics of Entrepreneur
1.2 Creativity and Risk taking.
1.3 Business types and Reforms
1.4 SWOT Anaysis
2. Information and Support Systemsfor Development of Entrepreneurship
Specific objectives:
» Know the various information sources and support systems
Contents:
2.1 Information Sources. Information related to project, procedures and formalities 03
2.2 Support Systems
1) Business Planning & Requirements for setting up an SSI
2) Govt. & Institutional Agencies (Like MSFC, DIC, MSME, MCED, MSSIDC,
MIDC, LEAD BANKYS) Statutory Requirements and Agencies.
3. Market Assessment and feasibility
Specific objectives:
» Know the market requirement and customer needs through survey and
feasibility analysis 02
Contents:
3.1 Marketing -Concept and I mportance, Market |dentification.
3.2 Customer need assessment, Market Survey, Product feasibility analysis
4. Business Finance & Accounts
Specific objectives:
» Know the basics of elements of costing, financial resources and business
accounting procedure 03
Contents:
4.1 Business Finance: Costing basics, Sources of Finance, Break Even Analysis.
4.2 Business Accounts: Book Keeping, Financial Statements,
Financial Ratios and itsimportance, Concept of Audit.
5. Project Report Preparation
Specific objectives:
» Understand and plan the steps in starting the business
» Prepare project report and carry out project feasibility study
Contents:
5.1 Business plan: Steps involved from concept to commissioning 03
5.2 Project Report
1) Meaning and I|mportance
2) Components of project report/profile
5.3 Project Feasibility Study:
1) Meaning and definition
2) Technical, Market, Financial feasibility
6. Enterprise Management And Modern Trends
Specific objectives:
> Know therole of entrepreneur in management of enterprise 02
» Understand the concept of E-Commerce
Contents:
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6.1 Enterprise Management

1) Essential roles of Entrepreneur in managing enterprise

2) Probable causes of sickness

6.2 E-Commerce: Concept and process

6.3 Global Entrepreneur

Total 16

Tutorial:

Sr. No

Assignments

Assess yourself-are you

an entrepreneur?

An Interview with an Entrepreneur.

Feasibility study of a product.

AIWIN|F

Prepare a Project Report for starting a small scale business.

Note - A teacher shall guide the students during tutorial periods for writing the above assignments.

L ear ning Resour ces:
1) Reference Books:

Sro. Name of Book Author Publisher
1 | Entrepreneurship Trehan Dream Tech Press
2 | Entrepreneurship 2/e Rajeev Roy Oxford University Press
Entrepreneurship and , . _—
3 Small Bus ness Schaper Wiley India Publication
4 Entrepreneurship Colombo plan staff college | TataMcGraw Hill Publishing
Devel opment for Technical education. co. Itd. New Delhi.
. Entrepreneurship
5 Poorni ma M. Development of Small Pearson Education
Charantimath . )
Business Enterprises
6 Entrepreneurship E. Gorden Himalaya Publishing.
Development K.Natrgjan Mumbai
2) Video Cassettes:
Sr.
NoO SUBJECT SOURCE
1 Five success Stories of First
Generation Entrepreneurs
> Assessing Entrepreneurial EDI STUDY MATERIAL
Competencies Ahmedabad (Near Village Bhat , Via Ahmadabad
3 Business Opportunity Selection Airport & IndiraBridge), P.O. Bhat 382428 ,
and Guidance Gujrat,IndiaP.H. (079) 3969163, 3969153
4 Planning for completion & E-mail: ediindia@sancharnet.in/olpe@ediindia.org
Growth Website : http://www.ediindia.org
Problem solving-An Entrepreneur
° | sill
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