SLE. Msneiciueng Exgmecnieg | ELS. hlln]':gmn:rngt olicge (Auonomos) Ropulesoes D021
Appeeeed m VI Acsdernic Counril Moty beld on (6,03 31021

FROBABILITY AND STATISTHS IN L|T]|F
E— MANDFACTURENG Il1]e] 4
[T S CREJEL TIVE % Tomadersbinl e bsics of seadem varmdbles wath coplocas on the

slandeed drarcic gl contmuows drd bt
To infemlms: the concopls of sampling de bl and e loss Db
Topeovide s undcrslandng of he slalistaal molbods ol comecpts
by which reul lif: problems ser snalyead.
Toamlyer vanous dals wing stlsbcel lechnigues.
Totrain e sludenls in domgn cxperimenis snd e thess omcpls B
pewcarch.

X . | 12 Howrs
Rimiksm vanshles peobabobly demaly amd distribulien ﬁ.lrl-:l'l.rm.-lu.lrml pencraling sl charsdesslic
unciurs — Hirmrmal, Fowson, Doereal delrubsem s ees applecalions inmenu (sefiing.

MOIETLE 2 |SAMPLING THEDRY IEEL
Sarmp bny disribulions - Stmdeed cene - 1, F, Chi speec dsinbulions - applicalins m menocieng
MOIETLE 3 | ESTINLATION THEDRY 1T Himrs

Interval calimatzn e populion meoan, stndend devmizon, difforence in meam, pecpasslion eatio of sbmdand

ey ibions o vanances- applicalions o renoie g,

SBLLE 4 | TESTING OfF HYPOMTHESS AND ANDV A | 1 Howrs
Hypothess lestmy — Smull ssenples - Tiosls cone crming: propuortion, meirs, stasdsnd devestares — Tk basod on

fha sgpaare — aml Ralistbubon el -Deagn of cipoimenis - spphealions in manoiae g,

SMOBLILE & I.'I.."liﬂ"l'.lu. I 12 Homrs
Cicsign of cxperimenis - Oac, Two fclor Models- appbeations in man Seturmg

| Tatal: | B Hivmrs
CRSECUTOOME | OO Fornulite  and  Gud  opliral  solilen im0 ke el kE
oplimiang sllcalion’ s rmenl s ivolving condilions amsd roaasc
crmslrani.
002 : Simulsic spproprisle applicabion drinbulion peoksdoms.
003 : Cistarm the value off the pomil csfrmalons: wany e mecibod of momenis snd
mcthaal off masimuam kclibsl
00 - Apply the comeepl ol vanous lesl slabisiss used inhypoicsis losling B mean
arel vertnces of Erge snd emall samp les

005 : el exposees b the princspal commporenl arcdyer of sandom vedtors el malbnes,

HEFEREN(CES I. Jay LDOcwes, “Probabdily o Smmbics e Eogpmeocning ansd the

Siewnees”™, Congpape Lesming, glh Fditiem, Baoston, TEl&.

Johrmon, A& Irivvm Miller and bohn Frovind., “Polaller amad Fromnd's

Probahility snd Salisis: fr Engmeers”. Poanon Edecatiom, wh Edsion

Mew Yok 2016

3. Johrson BA, aml Wichem, IVW., ~Applicd Mullivesiale Stisical
dnalyias”, Pomson Education, Socih Editen, New Do, 201 3.

4. Ems S M, “Probsbibty Mokl for Compuler Saemee”, Academic
Prois, Sanily I,

5 TulmHa._ ?ﬁ::rilun Rescaech: An lniroduction”, Prentsos Hall of IndiaPyvi
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L|T|F| C
TR NIF 1 MODERN MANUFACTURING ENERE] E]
FRiWESSES
COTRSE ORIECTIVE #  Tocreale swarness on Sbmsive saled mochming
&  To srdersiand cleviresl sl clederchomel machming processes
&  To malyscs the prizesples of high caergy ssded meschinny
#  To sludy the sarifees ol bull mechicmy processes of silicon waler
&  To minsucs sludmis o e maper ronufacdies siops @ ckecinom: cooml broeda
MDIUTLE 1 ABRASIVE AIDED NMUACHINIDNG FROM ESSES | % Hour

Abrasrve muchaning — ‘waler gl machinmy - ulkasmic mechinny -Abneiyve Gos machinng- Abrsivemachinng
walty pd muchming - olrsens: mschming —Abroive low muchining- Magecls rtheologioal Abrsive Sows

prchinmy- consraclion wiskng principle - sleps - [ypes — persoss pesameiers - derfalions — problems, menils,
pemerils arsd applications

MUNNULE ELECTRECAL AND CHEMICAL AIHED MACHEY PG FROM ESSES 7 Haurs

Wire cul EDM - Electiric dischurye muchinmy - Eloctrochemical muchinny - chemical machinmp— Mask ants 4
Elecinechomical grinding - cumsiruclion — principle — Iypes — conleol - ool — ool dessgn - mezile, demenls sd
ppplicalions. Hybrid Machirng

MUNNULE 3 HGEH ENERGY AINED SUACHINING PROCESSES | % Hour

Laser beam mawchinmy — Elecinon beam machinng - Plism are mechinng - ka bom mchinmy - comilnclion
jeorking princgpls Ivpes - procos parencicr - dermalions — problems, menls, demerits snd spplelons.

MUNFULE 4 "'A.Bﬂl{'.ﬂ.'l'm W MIHCRO DEVICES I 9 Haur
Semicomluiion - 51 waler - plhimnislion - Qudelien - d&ilfisem - on mpkaisiom - clkcbny - molalision - ooding
mx{ace and bulk machming — LIGA Froosss

AMOGULE & PICROFARRICATION TECHNHLOHLY | Y Haur

!'.‘I-:ll.l.lu;.l POH berand kel arsl MICA lechnology — programmable deveoes snd ASDC - dlocieonic malersl sned

Sald [re: form (shncalion -SAW doviccs, Surfio: Mounl Techmology

Tulal: ll.."i Hurmrs

CCHIRSE DUTORME O - Understara] smd grasp the sigafomee ol modom oochinmy prooces snd ils

T2 - Hentifly the sclocizon ol machinmy process and ils parsmcicra

04 : Eapross and sppecciake e culiny edge echrologies and apply e same G

rescandh purposca.

T - Measure the slagss mvelvad in ebrcatam ol mcre deveo.

IC0KS = Crcarke now' devicos myvolved in maeo Gbresiben sl sooonl Lechmeskogy

REFERENCES I. Brabem T. Smith, Advancad Mahinng LF.S UE Dlé.

1 Jaeger BT, Ininduction o Micredecinens: Fabrication Addion Weley, IndESliom,
L8,

3. Jam'V K Micosranufmtunng Proceses, CRC Peoss, 2012

4. Julian W, Guedner, Wijay K Varsdon s O O Avssdelkanim, Microsersanms
MEMS snd Sreset devaces, John 'Willey, 2013

5. Pamdey PUC. ared Shan HS Moden Machinng Peocesscs, Standand Publishing Co.
sl Edhaton | 560

& Soope Kalpalijan iod Sicven B. Schrmid- ManuSclirmy Procos for Enginsoring
Matcrial - Pearson BElucation, fihEdilizn, 201E
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FROMGEAM ELECTIVE-]

. - . LT JFJt
FAERFG L THECHRY (0F METAL FORNING T T o 0 3
MIODULE | [THEDRY O0F PLASTICITY & _Hours

[Theory of plasis: deformution — Vicld critena — Teesca and Von-Misss — Distorlion crexgy — Shress- sieain rebibon — Mohe's cncle
peprescnialzon of & slale of dres — cylndrical dnd sphersal co-ondmale syelem — upper and bawer bourd soldion methals
[Drvervicw ol FEM applicalicns m Mol Forming analysis

T i T
.-'Lu.]‘\.u u-l' ph.:-\h: deformalion in Freping, Rolbng. Eafnmion, naliwes drowsg ard whe deawing — Ellecdt of Eiclion
.l]-:u:hl.‘luu af Bari, workl done - Procoss peameions, cquipmenl dsed — Deliocl — applecalions — Recend advanecs in Forging,
Relling, Extrisien and Deasing proccescs — Despn corsidezation i lenmng,

| T 8 W T T T ¥ Huurs
Formabdily sludics — Conyenlaral procesecs — High crexgy rale Earming {HERF) lcchnigues — Superplelic lummy echniguss
Hipden Forming, — Streich Walcr fizming — Praciphss snd process paeamciens — Advanisge, Limsisises sod

application — Incremcntal Sorming.

SECKNULE 4 Fﬂ“'ﬂﬂﬂ. METALLAURLY AKDSPECLAL FOIREMING PROCESSES | ¥ Hours
[Drverview of P tecknigque — Advaniages — applicalions — Puwder prefem Goging — possder ullng — Toling, procsss parameiery
jared applications. - Orbilel Torgmy — Eothermal forging — Hol s cold sobeebe pressing — High sperd exlrusion — Rubler pad
fizming — Finc Blanking — LASER boam fmmy

SICKINULE 5 Pil.'II'M'I-Z TREATMENT AND METAL FORMING APFLACATIONS ¥ Hours

E:.pl.'ml.:nl: lechnsques of cvalustion of Mo in meisl Grmmy selecion — influemes of lempersies and glaling velocily
Friclicn heall gerezalion — Friction bofween metalle: lijers — Libricalion camer layer — Seslace Inciment for drawmg, sheel izl
fizming, Extnemn, hel and cold forging. Prccsang ol thia Al lapes — Cladding uf Al allegs — Duples ard toplea stee] rolling
[Thermes mechanical nogmes of Ta and Al alloys during dcfoemalion — Formshilty uf welded blank shoct - Laser sisscumd siocl
el - Formabibty of kenirtcd shool

REFERENCES I, Altsn T, Mctal feeming — Fundamenlals snd spplcatas: — Amencan Socicly of Meials,

Bl bk L EH

Hicler A Yonssell Hassan A, E-Holy, Manulscloring Technokeygy: Malermb, Peoceses

sndbquipmenl, CRC publicalion peeis, | *Edilion 2007,

3. Mamcinmd Z, Dsirezm JIL, Hu S5J. Mohmis of Shea  bosl
Fizmmpg. Bulierseth-Heiremam, 2™ Edition, 202

4. Nugpal GE, Mol Forrmmyg Procciscs, Ehanna publishers, 2005,

5. Shieo Eobepshi, Soo-lk-Oh-Allen T, Mctal foming and Faile Element Methal, Ciliend
UniversattyPress, 1581

A.  Surender kumar, Techbogy of Metal Forming Prcesses, Peentae Hall Inds
Publiskers | ™ Editien Mil&
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PROG:EAM ELECTIVE-IL
T , . e LCIT[F[CL
FEINFBT ADVANTED WELIFING TECHS DL Y N
SIOIFULE 1 AREC ASEF GAS WELDSG FROCESSES 1 Haurs

undiencnial Princaples - dur Accvlens Wielding, Thecdyloc Weldmg, Carbon: An: Wieldmy, Sheckiod Mosl din: Wickling
wbmrped Anc Weldmy, TG and MG Welding, Plasma An: Weldmy ind Elccine skag Welding Procosscs— Advanbgcs |
s ared Apploatzors - Spol Welding, Scam Weldng, Peojectan Wiekling, Rosmilanes Hul Welding, Flash Hurg
[Fcléng, Forcusion Wddmng and High Froquensy Roastancs: Weldng Proocsscs — Adhantges, Limilsbons anl Applicalions
Lobolic Welkdng

SUNULE O ROLID STATE AND SPECIAL WELIMNG FROCESSES 9 Hewrs
Cold Wekling, DaiTision Hondieg, Explosres Wekling, Ullnsonic Wekhing, Fricliim Wekhing, Fricion S Weldmg- Fisps
[¥ckdeng, Roll Welling and Hol Pressess Welding Peoocsses - Advanges. Lanitalions snd Apphcaons - Thermile Welding,
Llemic Hyergen Wielimyg, Elecieon Bomn Wiekling, Laser Boam Welling, Friction: Stz Wiekling, Under Water Welding,
Al e Al mslion In cr, Mudcir arsd Surfsce Tem Veheles

4 Hewrs

comcky, phik hicknss, prehol, sgnificance of homal scvenly numbcr, Epilaaml gowth - weld melal sshidficalion
olirrmar struciees and growh mopholeygy cffect of welding pesamecticss - abseeplion of gascs - paemetal and ey metal
scbom, Pluss mamiformations- weld OCT disgranms-carbon cyuivalonl-prebeating: and posl hoaling 'wcld abdiny of ko alluy
kechs, wekling of dmnkes: dock uss of Schallo end Diclong diagmms, wclidng of casl o - Weldimg: of Co, AL Tioand N
lerps — processes, difficallics, meeseine e, defeots and remedial measires, Crigs - Ivpes proces mduced

clcols, - spgmlicance - remcdsl mcasuecs, Hol crsclimy: - cold cackmy, -bmclles icanng - eohecal cracking — wield abaliny et
it of mctallepcal parmcicrs,

MOBULE 4 [DESIGN OF WELDMENTS | 9 Houn
yope ol poins, poaml cificioncy, Exfor off safcly, symbols, schodon of odpe prepansion, dospn conssdoraaor, ypos of
mahing, Fermuzabk sbross, allowabls defiodts, compuialann off seovscs m o wckls, wold mic calculalion, code requesienl
ar altscally keslod struckins - Dosign for Maclusling smd impac]. keading - dynasmic bohavior of prinds
slrsis, conceniralions - laiges malysis lalges mprovemenl lechaigues - permesible sirss- ik prediction, Conepl of
bus inlermaly Bschors - LEFM arad EPFM comcepls - brillle rsfane- Eamalion, emperalune approsch - e leaghoces
slmy, applealin of edec mochenic o blige Woldng rosddusl skbosscs - scs, ocoumenee, effecds and
soparemicnls - thormal mmd medhanical eheving: Bpes of disioion - ke aflocfng dskelion - dsketon
imire] metheds - pradicioen - coreclion, e, Bl and poilioncrs

MOBLULE 5 |'i'I-'EI.'DIZ"-iE DEFECTS AND INSFECTHEN 9 Hears

"l Soatson ol wold defods- Gencral e of wold defecls- Are wcldmy defoos- Weld delols m other em Arc
icldmy provcscs. Roaslanc: woddmy defecs- Defocts in Frichion wcldmp- Dokl in nchion: dr wekling - Defecls in
iedibs off olher welding procosscs- Vol Inspoctan-Liquid Pencizant lrspection- Magnctic paricle mepecison- Ll
onic Eeslingi LTy Rasdiography toiling (RTh - Eddy cumenl iestng - Theemagraphy- Oplical and Acomslical

clogrghy .

TN AL: 15 Huonrs

Baldev Raj, Pracieal Bon - Destructsie Testng, Masosa Pub | isbog Ho e 25009,
Limeasier LF. Metallargy of 'Welding, Abtrgion Fuhln-h'nu.ﬂ-‘ Edilim, 19591,
Lt G E"Widdmyg Metabingy”, Vilene and 11, AWE S Ediliom, 1934
Mashra. F5 ared Mahoncy. BM.W, Friclion Stz Wekling anl Peoccsing, A5, DT
Pasmer B.5. “Welling Enpresning and Techreslog™. Klemnna
Publiskers. | “Editzon Mew Dol 206,

b, Weklmy Hamdbook 'h'ﬂ}.m::.T*Hﬁlinu..ﬁ.mu'i'clﬁnghicly

REFERESTCES
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IR~ RESEARCH METHOHIHNLOGY AN IPFR

CIHRSE (HBJECTIVE & Problon fiermulation, mmalysis and soldioms.

& Pateml drafling ard Dilng palenia

&  Techaical paper wrlng | presmislion wilhool veslaling profssinal chics

r SDTLE 1 FIE'tq'II PROBLEY FORMULATHN | ¥ Hours

Meaning ol rescanch proilom- Soienees ol nessech problem, onlorm chissclerzilics of 2 good rosciech problem, ermors in
eclecling 4 resciech prblom, sope and obpinees of recanch problem Approsches of imveslipgafion of solubons for

roslnormemla bons

MODULED  JUTERATURE REVIEW | * Hogn

Effective lileratur: sludics apprssches, sy, plagianem, and rescarch cthee

pecscnlafion end ssscwimend by a eovacw commmillos.

MODLULE Y I'I'I-.'I HNHCALWRITING PRESENTATIEY | ¥ Hogrs

MODULES  ENTRODUCTHN TO INTELLECTUAL FROFERTY RIGHTS (IPR) # Haurs

Mahee of Incllociml Peoperty: Palents, Designs, Trade and Copyrghl. Proccs of Palenfing and Developmen:

nik el Propery. Procodure S granks of paicals, Palenimg weder PCT.

MIODILE S F."li'l'l:'l.l.l’.'ﬂ'l'['.'l.l. PRINFERTY RIGHTS (IFR) | B Hpurs
Palert Righls: Scope of Palent Eighls. Liccrsing snd Eamlfr of lochnology. Palenl mivnmison and defibascs
ico wcal Indicalen. Mow D m IFE: Administrslion of Palonl Svlcm PR of Bedogical 5fsioms.
Compiitcr Solltwar clk.

[Tradilional knowlodge Case Skidics, PR and 11T
| Takal : | 45 Hisirs

CHTRSE M TOOME OO : T Grrmalale resciech proélem

002 : To caery oul rescanch snalysis

00 - T Tallow resciech clhecs

OO To ursdersiand That lisday's work] = coninelled by compuler., infoemation
cchraskoyy, bul rmomes ookl will be ruled by ideas, concepl, and crealivily
005 : To umderslansd abuul [P arl filing palomis in R & T

REFERENTES Az, “nteoaducian o Deagn”™, Prentics Hall, 1962

Halbed, “Resisiny hicleciual Property™, Taslor & Francis Lid 207

Mayall, “lhdwinel Desiga™, Mclmw Hill, 1992

Michel, “Product Design™, MG Hill, 1974

Raregil Koxnar, Ind Edilion, "B cecarch Molhadology- & Siep by Siop Gaide o

begrmers™ 11

e =
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AUDIT COURSES
MLIRR ] ENGLISH FOR RESEARCH PAPER WRITING Ljv|r c

[COURSE OISR TIVES: |

L. Tesch how o smprove wrileny shils and loveld of roadabiley
2. Tell ot wise o wraks = cach scxtamn

1. Sussersarure the shills scodod when willing & Title

4 lafer Bae shulls meoded when wrtieng the Cosclamon

ey shalls e moadod when weiting & Titie, key slalls ae acodod whon weiting sn Aludract, ey sbills s soodad when
writiog s Inbeducton, sbdls soodad when weitag o Review of the Licraturs, Methods, Resul, Discussson,
Coschomons, The Final Check

RESULT WRITING SKILLS |
| when wrteng the Methods, dulls meodol whon wnting the Revadta, dulls are ncedod whon wnting the

bl-h-n

COURSE OUTCOMES:

col Undorstara] Sl horw 50 mgeove your woslisg ohoils snd level of roadabiiey

oo Loasm about what 1o s m cach soxton

<ol Undorsiand S kil meodod whos witing » Tuk

o Undorvtand @ il acoded whos wrting e Conclinan

oS Faseos Bac poad @ualily of pepar ot vary Gnd2ens wehamssnn
[Weeriace 2

1R Nadith, Soagh AKX, “Dissster Mussgomont = India Ponpoctives, sescs snd stsstogaes ““New Royul ool Compenny
2. Sabums, Pandocp Ex AL (Bda )™ Dissster Mitygation Expenences And Reflections”™, Prestioe Halll OF bada, New Dellu

3. Goet S L Dessicr A And Maray YNMC‘M\”M&MM'\!LH.
New Delu
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2102MF 0 COMPUTER AIDED MANUFACTURING LAB 210

AIM:

o Toimpurt fac kaowlodpe on wuinng the stadonts in the arcs of CAM
e Totoxh the sudonts sbout programming of CONC muachanes
¢ Totrmn thom lo wse $he Varous scrsons

IXPERIMENTS:

1. [ Excrcsc on CUNC Lathe Plasn Tersing, Sicp lemng, Taper M.M(MQ&:“\I

cycke

2 [Exercse en CNC NMillng Maches Profikc Millng, Merorng, Sculag & cmocd cycle. |
1 [y o Somen] Trmadeccns & PLL . Hall-ciloct sonsce, Proswes scesoes, Siran gage, PLC LVDT,

ln-l«llA_-&mm Toegse. Twlwfr—hxen

"1
ol

Total : o Hours

U TCOMES:

Students will be sbic o
CO! : Undortsnd md grasp the spnfcance of modors machmmg procoss snd it spplacubons

CO2 : Montify the scloction of mechinmg procoscs and ils procoes parsencion.
CO3 : Expooss snd porform peoyect reatad worka

T

LE. biamefacturing Exgincering | EA1L8. Fillay E ing Caliogs [ | Repulatsons 021
. * w;umﬂﬁmil.ﬂaﬂghﬁmmm:m:

. L]t
METAL FINEMING AND METAL TESTING
SIRIRENG LABORATORY o

AN
& Toimpart practical knowledge on bulk metal fonmmg sed sheet metal foeming procoses

=
-
-

HORIECTIVE

& To tram the siadents 1o hivean hands on having the basic concepis of metal fommmg processes and o
delermine soenc moisl] Garming parameiers for o grven shape.

[EXPERISIENTS

. Delenmmalion of sirm hesdoning =)

. (ST i T i = e T =
Detlermmalion off clliciency in waler hammes Eorming
Delenmmalion of miator mcian ledor
Sy on rolling proces
Determmalion of wnyue snd fonce messurement in solling mill.
Analyes of culling forees on a lathe.
Bcasuremenl of loegue oo milling machme.

=

Pl e

TOTAL: 6 Flivuars

U TOOMES:
Saidents wall he able o
OO 2 Unaderstarsd aned grecp dhe v of modem bamning proccss dnd @
spphcbom lheoigh I-:i!:-u::l.p.'n:u.r_
C02 : Mdenily the sclection off and ils procoes pamccn.

T 1 Express and perform Fujn'lr&h.l ke
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Fil” ST S TREAL AU TOMATION ANDEMECHATRONNS L L F [
XINXYIFTN] 3 i [] E]

[ marse CHsjeciies:

I. Thsylishes m formed o croaic know ledex e Indesirsl Amioormtaon and Mochabonics sysicmo and
arpar the soarct of concopis and |:-\.'I'.nq:|-:-| whick kave erently boon spplied i practical miusion

I E procwibe frame work of ksewlodge St allewns cngiscen and icchniciass o develep an
mirrdisipinery undesiandng and inicprscd spprosck o camnccrne

MOTLE | | B%lel s TRIAL AU TONLA T IS | & Hiary

Rele ol aiessation an indusires, Benefins of aulesaten —latsodiiction o Mukd power, Advantapss of Mud pow,
Appheation of Mnd pever sysiess -Types of Ound power sysenn -lesoducion o amsmation ook Low oo
sulossatesn, FLC, DCS, SCADM, -Aulossabis slralegy evolilbsn.

ACEEA N BRI S | B Hours

Izirodiction e Mechairenss-sysiens - Mechabronics approsch o modemn cngmecneg and design - Meed of Mechatronss
Emergmg sreas of Mechatrozics - Clasificatos of Meckairozies - Mechairozics clermenis

MO BTN L1, AU | I Hoars
Intrlmtan — Pesflismance Termmaology - Poltalicncien — Strain paiges — LYDT - Eddy comnenl scmsie — Hall effect

snse — Capscstmir scnsors — Dagilal tensducers - Temperales somon — Oplical smsos - Picao cleckic sorme-
ullrrares: sensors — Progimly smsor - Sigal peocesing lechnigues.

Swilching Devices, Chowificaion of sfisloes — Eleciraal aclmton — Sohid dsle relays,  solenosds, DUC. medor, Servo
mastors, Stepper molors — Inleslaeing with mereconknlier rough H-bradpe Cincuits - Fiese clechic ssunloss

MODULE Y | BIECHATROMIC SVSTEMS | % Hmrs

Design process-slages of design process — Trasdilional snd Mechatroniios design comcepts - Case shadics - Engme
management syslem, Aulomalic comera, Aulemalic sashing machine, Fick anl place nibols

| T wtal: | 4% Hours

L amme Lhsicsme s |

ZEH - Lirsderstarsd the cooreacgeds off rd ] sidkeenalion
202 - Chesws the compunenls of Mook sinoes: s yslomns
203 - Scleet the skl snsors snd Inmsdicem in sn bdkomlon applicalion

C10E - Seloel the mos] sppeoenale scfiilors B on crgnoomy sepboilsn
05 - Eaglun mockuleonic syslems # il oo sidee

Hrlrrmaces:
I. RKEipu. A Tt Book of bcchetrosics, Chand &Ce, 1
Y W . Hokor, Mechabronics, Poarson Edecabon Lirmies 2K
1. WA MSand & LU Mands, B05 1 Mereconireller snd cmboddied sysiiors, 1Y
4. Devadassherty, Kxhaed A Kolk, —Mechatronics Sysiem Design, PWS Fublisheng Comparry, 260
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PO HCHRO T ESIS AN FROGRANSMISG L T F i
2IZNMFIm E] [] i L]
L pursr Ligecisrs:
L] = mare: knoer kedr: on prossib of mbots sisce orggmn based on the applicabon
" T sty b kizerrabics of rohot
" To sy b Symamics of robok
" Tocnposs ibe shudezis in the varses programming icchnigues m bl and dlurenaic the
curcsity over receni Al iecheigques
" T+ Bmilorire the emon snd scusion mmeelved m the robot based| the spplicaiion
SOOEULE D | INTROMM CTRON | 4 lhoun

Defmition, Mead Apphalion, Typo of mbuls - ClasiGobon - Conligintaon, wordl volime, control kops,
cunirels wd miclligence, spoc s of robol, dogroes ol reedoms, mud eifecion — Iypes, sclection applicalions.

R LE T | HAGHIIT RISESTR T = | T Taur]
Imtnsduction — Malrs rpreanilalion Hinogenoous Imnsformalion, oeveed sl invense - Eincmalic oguaalions,
Dl Hartenbers  ropreseniaborn lrverse Kincmalic  relstioms.  Furdamenil problems with D-H

repreicnlalion, dilfeenizl molion and velocily of Trmes — Jacobian, Dhiferenlial Charges betsecen frames

NOOEEULE H | BOHOT DY NAMBCS AN TRAJECTORY PLANNING | 9 Haumn

Lagrrangeen mechanss, dyramic oo G sng, doobls and mulliple DOF eobols - sl Feoe smalysis of
rnebots, Trajecliey phmning — pinl gpace, Cartosmn space descriplion and ijeciory plaming — thed onde, Gith
ieder - Polymomial gociony plaming

MOAULE IV | ROBOT FROGRASMSG AND Al TECHSHES | 3 Herars

TP of Prigrenming — Teach Poradand programeniog — Basie ameepts in Al lnchoegee — Cincepl ol Enosalealpe
nepn—acnlalions — Eipertl svulom end ils companenls

SEODFULE % | BT S ESSORS AND ACTL ATOIRS | 4 jlam

Dhesigm off Bobob — charsderisias of aclaling sysloms, comparson, micropescsaor conlol of clecine motor,
g nchelnone aiuahes :-'.'u[-: memkey ype mebib, somsors, poeilin, vekealy lomce, lemperalure, prosaiT
ermams — Contacl wmd non conbcl sensors, inffared smeee, ROC, smion senesr

| Teial: | Fours

Lsurer Uknico mes: |

Shiidenls wall shk: o
OO - Apply their Enoidlalpe on caloubaon of cnd cffockor coondinlc possiaon anl amgle hascd
enthe applicalion.

0032 | Cakulale foees myvulved in the sobotl while wnler operazon (e aripping foeesl
003 Conrpiile e ajoctiory o nidbl bascd on bolh joml spece and Cirlcsian space.
1004 Undersiand e il progremrmn g i nobold and. Modom: Al Tocf g
D05 klonldly appropriile scnsors snd aclisibors bassd on the applcalion.

Erlerenom: |

. Fuk &, (ool Les O8O, Bobotics: Conieel, Serming, ¥ mien and lziclbgence, BcClraw- Hill Beok Compazy,
1987

2 Uendon Marr, "I nchusirel Hoboiaes ', Frentsce: Hall LUK, 19908

L Lioover ML Indesinal Hoboixes | BMoLimss — Hall leicrrstens ] adgsn, 302

&  lobn I Craig, leimdeciion ke Robois: bochanios asd Control, Pearsos, 3rd edbien, 2004

5 Ssccd B Mkw CInroduchon o Febotcs, Anbyas, ovsion, Applcabom”, Poarson cdecabens, 2040

B Wolky E Sopder B *Indusinal RBobots, Compuicr Interfacing snd Control’, Prenixc Hall Infematioeal Ediben, 2013
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PO SIATERLALS TECHS(RLOELY L T K

i [ el 1 (] 3 LB E
{purw (bjecimom:

" o understand the clashic ard phsic bohaaewr of maioab.

. T irmpert knewiledipe on fractens asal yuis

. To Eerdiznsr on modon meiallic motorsls

. To revirw on pebymerse and commics maieniak and ther applicstans

= To crables stedeni 1o sclect maicnal for spocific spplicabons
SUODTLET [ ELASTIC aXD FLASTIC BEHAVIOR | 9 Hsurs

Elaslicily m mclals and po nclasli: and vogo-chdis: bohaviow - Mochansm of plasic dchormalion shoar
= Strenpthormy mechimms, work hendermy, solid selutsrmy, gain bomdey
sezngihening, poly phoc misture, precipdalion, pariscle, Gbre, disposon and eiler sienghoning. Effecl of
lemperaliare, slrin ad slein mie on plasts: bohaviow — Seper plsissty — Defiermalion off polymeric, coramie wnd nom-
eyl e molcrals
Rl LE i | FRACTUIRE BEIAY 104 B | @ Hsurs
CirafTilh*s ey, slncs inlensity Ecior., J-lhlcyral end frciue logghncis — Toughoning mochanisms — Duclile, ballke
Iramiatzon = slocl — High lemperitiire fraciire, crocp — Lisson Miller parencier — Defremalion ind fracfiire mochanism
meps — Faligee, kow anl high ok Gbgue el crack inizatarn arsd propagation mechass oo gl Pars s, Bzl of
wurface snd molallispol parmnciers om Blgree — Fradune @ cormmics and polymen — Falure snalysis, somces of
Exlure, procodies of Eribine snalysis.

AUOEEULE 1 | MOODERN METALLK SMATERLULS | 9 Hsurs
Dasal phoe skecls, High strenglh low alley (HSLA] sizel, Transfeemalion imlucsd phsheily (TRIPh Siexl, Mimagmy siezl,
Mitmpm slecl Super allogs ~Infermectalless, ™a and Ti aleminadss - emad rolcrials, shapes memeey alloys - Mealbc glacs
rearas exyvslallme malcnak e compesilc malormlk.

MODULE IV | %0% METALLIC MATERIALS | a jlsurs
Polymezic malcrtnk — Formaliion of polymer sinechire — Produclion lochaigues off Nbres, G, sdbesives snd coaling
sbiure, propedics arsd spplealions of Commedity arsl sogirecring pulymen - Advanced seuciunl coramics, W,

T, Tal, Al Sel, Sa;M, CHN amd duemond properiscs, spphocaion as abrasves and culling lool- Froperiics and
spplicalions of CNT - CGraphene based Malcrial

SUNIELLE ¥ | SELECTHIN OF SMATERLALS | 9 Hsurs
Sckection for mechanical properiics, sircngik, eughnos, Bigec and oocp - Sclecton for Almesphenc, water, Soil aad demical,
oo Sclochion for sdhonve and sbrasve woar ssiasce - Bchireombop botwern ooicrals sclection and preccming - Casc
sies in maicnals sz becion waih relovanes o sero. ain. marne. machoery. chemical and neclear applcaiens.

Tatal: | 45 Hsurs

L purs Ui coms s I

Students will able 10

S0 - Gt ks bedae ol mochanism of fulees of mulenals ansd mcthods

CO2 ;. Fully apprecils mesdifizon of maleril propesty ko sl lhe sposilic reguinemeenis,

CO3 - Express ind sppecciake lhe cxistng rabcnals ind developminl off upeoming scw malenials.
COd - Fave The knosledye to sclect The vanois mm-metallic malerak Lo sl regquinel

applicaliom
CO5 - lmiily snd scloct ssmlsh e malerzal B relcvanl applicalion.

Erlerrmorm:
. Ashby MF_ Macrial Selecios in Medbsscal Design, SthEditos, Bumer Waonh 3117

AN Hissal Bsoke, Vol 10, Failure Acmlyves sd Prevention, IbE&men, ASKL, 2002,

Charles, 1A, Crime, F.ALA and Famess, JAG Selecnon anml e of engingring ralerials, Jed edilion

Bunierweosth-Hierressan n, 20800,

4. Thomas H. Courmsey, Mool Bebavesur ol Mocrials, Indedos, MoGraew Hill, D000

5. Marc Ande:, Meyers and Kndbes Kumar Chawla, Mechasios] Beaviows of Materals, ZndEdmos, Cambedae
Umiversany Press, 2009,

B, Cessrge E.Dheter, Mechanical Metullungy, Ind Ehion MeCsew Hill, 2014,




E amalscrarmyg Eagincorng | i X Ergimscriag Loolkops | Aaossree | | K T
Apprwred 0 Vi Acsdemic Cosscl SMarung bl sa 0803 20001

PELC L|IT|F]E

i LRGN ] B FROMUCTHON AN OFERATIONS MANAGEMENT Ela|a| 3

[ merse CHajrciies:

' To Erraliaries with variows forcemtng mosdch.

v T'o mpress upon the imporiance of ssquencng problom s nduines

v T'o design and develop imecsiory cosiml models for s peven mduiny.

v T'o frraliaries with preject menagement lecknsyees sech as CPM and FERT.

v To brais on plani cnpiscerng ednigues such o plant kecation, plant yest. maicnals kandliog amd
work sy

MCHWILE | FURECASTIN | ¥ Heury

Forceasts Types-Furposs- opineen sl julpmental methol-Tanme soncs. methasds — movimg svomge - weighlod moving averge
melbend of kel squares - Exponenlisl amoothing melbod- Regesssiion anl coerclifion melbods — simple  snd mulliple
regression — Linca anl Nonknear represim.

MniLE | SUHEIRU LN ANI SEQUENCING | ¥ Heurs

Echalulng - Snglk Cnileson uls -Ssquensng -n jub 1 machne problem - Jobnson's slgonthm -3 mechine problem - b4
machires problem — Girsphical method G I jobs 3 machiee peoblerms — Heurslic methods

MODULE | INVENTORY | ¥ Houry

Ivenlory - purpess of invenkery - Bisae BOG Modd -Qlumilily discount mesde]l - Rosnder kevel - Fieol ooder quanibt
irvenlory sjslem — Penodie review’ svalem — ABC analysis — Materials sequirement plarming - BOCH mendebs ureder comfrinis
Prorcbsirgg. muanigrment — Siorcs manapement - Jisl b Time iveenlory syslem - Vendor cvalualion - Invenloey pricing

Supply chain Mamsgemenl - Aggregale plionng

MODULE IV | FROECT MANAGEMENT | ¥ Heurs

Prigeet netwiek smalysis — Activaises — Evenls- crilical path method — Methed Based on lime cslimates— Programme Evalusbon
Review Technigue ~Oplimzlic, pessimzlic lme, mosd Bely me - Feobabdliy of completion of prgects — Tans crashmy of
Prigects —Oplimiam dusalion aad cosl.

MODULEY | FLANT ENGINEERING AND WDRK STUIN | ¥ Heurs

Pland location — Fackoes affecing plant localion - Bresll cven amlysis- Fackes woghiad mfingmcthoed — Plant layout-
Types- Szlection — Flanl layoul Technigues - Travel choet method — Line balsremy metfeed - Wiodk sldy — methesd shudy
Principles of Motien ccomomy — slops momethesds sudy - Charts - Micromstion stdy-meme melien shedy — mulliple sctivily
chorts- therhligs — work meassrement — slop walkch limes shaly - Froduction siudes — PMTS - Wk samplag - Malcnials
lamding - Frimciples - Selecton

| Taiad: | 4% Hurs

[ 'sere Chaicemec |

Stmdents will be able 1o

GO : Sdect an sppnisnaic Enssstme mcthis] for 2 myen ol sy

G2 . Obtain oplorral sohilions for soguncim prshlan in il

CO3 . Design suilable invenlory spslem lor any parisular indusisy.

GO - L ke prigec! marsgpomenl lochnigucs b minmniic e progee] Bme.

CO5 . Diesigm plasal bryoul arsd maleriaks hasalling systoms and can malts we of e coniepts ol woeksnsly G

sk desgn
Hrfrromoes: |

. Clary &M Productss and Operaions Management, Tats MeCmaw Hall, 3nd Bhnos 2012

I Kiamizhka Bah, Prsdesios and Operateons Messgsmen, Oafond Univissiry Pres 3edEdition 2006,
3 Monmd Ceoler and Caregiary Frames, Opesaliom Management, Coagags L esening,
kFdwesn, 10 A

Panresrichvam R, Peoducissn and Operalions Marmpement, Prentice Hall of Inha, ZelEdtin, I

% Richard B. Chacs: Bavi Shanis, F. Robem Jesobs, Michoke I Agiiling, Operaborn ssd Supply Management,
MheCrras Hll, 14 exdinion, 2007

f. William J Steverson, Opraisons Managemenl, MeCeaw Hill, 1lth edusen, 2002
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PEL PRIMESSING CFF FOLYMERS AN OOMPOSITES L. | TP i
R [IRES NS (K] J|o|m K |
Coiirse Uihjeslines:
* T winbroadias B vissiis peocciaing methols of polymmere
] T enlighten the siudesis abour the differesl pypes of fibe and sy seenak
] Tix snaliyse the daflimim polvmer malns composiles procesing methods mmd e
apphecaliom
w T eapaocas e sliidemis o dhe variss melal maln composils procesmy sedods
* T anilys The visus prodciang ohmjics of visuin i malris compsili
MODULE | FROCESSING O0F ML YMERS | ¥ Hiswrs

Chasssiatry and Clasa fieaton of Pelymen — Propestics o Themsso plasic — Peogedtic of Thersoseiling Plastics -

Fosvuig. Fasesal Mackhining propemess of Flotes - Methsmnmg Peramsas ad thar effed - Joimag of Plasics
Theriml Bomling — Applicalsons
MODULE I I FIERES AND MATRIX MATERIALS | ¥ Hisurs

Fibleiz - Fabsicateon, Snichine, propeisss sd apphonon — Glss Gbie, Boon Obse, dasbon Dibie, opaanc Gbee,
tezaimnie and Sdallie ke - whisliess-Falbncatios of Manx maeral - polymers, melsland éosamics and the

propesiic — imerfios - Wellalahiy — Typei of Bonlsg @ the miileee — Temilor imcasmnng imlerfamal siremgth -
Physical and chemical propermes

MODULE IN PRARCESSING OF POLYMER MATRIX COMPOSITES 9 Hours

Thermmeel malny composiles Band kiyvep, spray, Dlamen windsyg, Palisweon, sesin msfer mouldiong, aueckave
iesiibdemyg - bug souklisg, cosspresesn fcdlding Wl Bulk Modkdsg Cosspond and e Moildsg Compousd
thermoplate: ruini compoitcs— film sacking, daphngm Desng. eemopliceie tape lging. speciion modlding
i = PMCs-anaciin:, propemics and apphaabon of FMICE —recipchng of PRIC.

MODULE Iy | FROECESSING O METAL MATRIX COMPOSITES | ¥ Hisurs

Mezallic marrmess: alumsism, DRansim, senesium, copper alloys — procesing of MM lqued siare, Solid swe, in s

ebnmcinon echmgiics — diffiisis bosding - pewidies mslalliangy lechmgecs- b i MM - mechisual propertics
mackinig of MM - Applcatioss.

MODULE V PROCESSG OF CERAME MATRIX COMPUSITES AND 9 Dlosurs
C AR
CARBON COMPIOSTTES
Processing of CC: cold pressing, simermyg, reaction bondemg, liqud s, lonoels peocsss — e clesical

reaction lechmgue: chemezal vaposr deposition, chemmcal vapous impeegralion, sl ged-imerfices = CWCs
i hameal propemes andl applicatsons of CMCs - Carbos-carkon Compsssi lis-appl sl o

I Tatl: I £5 Hiars

Coiiree {lbeies: |
Siudents will be ghlz o

O . Ot Erssledae on varisis oo e v e Uead s of pol yesesi.
CO2 : Get ksowlidipe aboul vanois Typess off Bbnsi and maini mdlcémals.

OO - Unadizaland She varsis polysids nolnd omposics procceam meslala.

0 Aoralyvee the viarious peocess i mclhods of el rmalns oosspooates.

OO | Analyes the v proees st Iechsigues of Gerissic malriy ool

Rifferimein:
. Hisold Belofaky, Plastbe, Pesliicl Déagan and Peocsss Empsdasing, Hasees Publishers, 2002,
I lamal V. Skeikl-Akhssl, Muachinmg of Polymer Cormposiles, Spengs, LS4, 20049,
1 Krdes K Chawla, Composite Maermals: Science imd Engmecnng. Bslesnanon] Editices, Sprnger, 20 2.

Mallick PK. and Mewman 5., Cossposate Matenak Technobegy, Hessir Publishers, 200G,
Mallick PIK., Fasre Reinforesd Cormposies: Matenak, Marsfsenrsg aml Desgn, CRC press, Mew Delhi, 2000,
Seasow E B, Moders Plasnc Techaslogy, Prentsse Hall, 2007

] R I
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I101ATD02 DISASTER MANAGEMENT LT PC
2000

COURSEOB.JECTIVES
«  Summarnze basics of disaster

« Explain a critical understanding of key concepts in disaster risk reduction and humanitaran
response.

« |llustrate disaster risk reduction and humanitarian response palicy and pradice from multiple
perspectives.

« [escribe anunderstanding of standards of humanitarian response and practical relevancein
specifictypes of disasters and conflict situations.

« [Developthe strengths andweaknesses of disaster management approaches

MODULEI  INTRODUCTION i
Disaster: Definition, Factors and Significance; Difference between Hazard And Disaster; Matural
and Manmade Disasters: Difference, Mature, Types and Maagnitude.

MODULEINl REPERCUSSIONS OF DISASTERS AND HAZARDS ]
EconomicDamage, Loss of Human and Animal Life, Destruction Of Ecosystermn. Matural Disasters:
Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts And Famines, Landslides And
Avalanches, Man-made disaster: Muclear Reactor Meltdown, Industrial Accidents, Gil Slicks And
Spills, Gutbreaks Of Disease And Epidemics, War And Conflicts.

MODULEII DISASTER PRONE AREAS IN INDIA ]
Study of Seismic £ones; Areas Frone To Floods and Droughts, Landslides And Avalanches; Areas
Frone To Cyclonic and Coastal Hazards with Special Reference To Tsunami; Post-Disaster
Diseases and Epidemics

MODULE IV DISASTER PREPAREDNESS AND MANAGENMENT i

Freparedness: Monitoring Of Phenomena Triggering a Disaster or Hazard; Evaluation of Risk:
Application of Remote Sensing, Data from Metearological And Other Agencies, Media Reports:

Governmental and CommKMODLULEY Preparedness.

MODULEV RISK ASSESSMENT 3]
|D|sasterF'.|sk Cuncegtand Elements, DlsasterHlskReductlun|Glnbaland Natlunal Dlsasterﬁtlsk

Situation. Tec G5Eg: 4
E&Qﬂ&&ﬁﬂ&ﬂﬂﬂl@&@ﬂlﬁiﬁﬁﬁﬂi&ﬂlﬂ%StfateglESfﬂﬂuwwal
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P INDUSTIRIAL ALTOMATION AND MECHATRONCS HERED
- LABORATORY
JIIMF2 il w41
Crare LErinTe
| frmn e shxdenis o e 2 bands on incmeng o e e comepis o vanous meesingl asicmaiion aed
Mecuairones rysicms
Exprmmwnb:
[ Sesulanon of sngle and double actmy ¢lindes ¢ncut:
1. Sesulanon of Hydrauke cinoals
1. Sesilabon of elecine preussale Cinouls
4. Sesulanon of electre hydrauls: ¢incus
5. Semiilition of PLC Gircus
b, Sefware ssilanon of Nusd power coonls g o soflwese packige.
7. Semiilation of viriods Mochalrons syslems dsing bisdwan: cosspoal
Toizk | & Hoom

L vars Ubaion mas:

Elwlents will be abke 1o

COA . Creale e pacumalic mnd kydeaulic crcuils using siloSIM s

COZ . Peepure PLL bidder proyramming for mcusinal applicalions

C03 : Diziman & mechafeonics syalom seooeding ko in mudistnal applicalions




ag | EGE Pullwy Erge 1 Colloge (o s | | Fogpulas
dppravad m vV Acskmc Csasal Macung bl aa [

BLE - Slasuiscrerng Eagn

PO BOERE L DG A% SIS LATION LABORAT Y LT F |«
2INEMIF205 1} ¥ 4 2

L sarw (bprinee

= To siudy the fendamenials of imic clemeni azalyan fom clamical metbod © eodal spprasimaion
moibsd m vreas hekls ol moneischeieg sppbesiions

L] To rrake the sudenis in design o clement by Fimie clemeni snalys

= To denclop ibe knorw rdgz refmucd w mosc] hieg and a in fickd of m usng

TI5T (F EXENLIRES
| I HTY (CTTTSTITITN = SEW T ) 1) rr——m e

e anmnd vilralion

2. Two Direercsenal FEA Problens lie pla Iresis, plans sen, A9

3. Thee I szl FEA Poold like akbell arsll conlael

4. FEA Applicilion s meisl Breramg like seperplacia: forming, decp drawing @i

5. FEA Applicalion = Meul cilling

B FEA Applicilion s Cishing piheoss

7. 30 Misdelling and Assemble of Esgine

H. Meloslellemg of Ceacle Shal

9. Mlodilbemg of Conmecling Rod

Mool ool Ciotnes bt

Mool Ty ool Plussimer Block and Coupling

Ay 10 B Cionadicd of oo sefneilier elissinilon)

| |-:|:t| B Bloers

L parer [paicomes:

Shlents will be able 1o

bk in e Tiedd of prodiictien

OO : Apply the pracples of Fmile Element Asalyas o sslve p

i
T . design and analyse vanous probléms s Sehd of manulicbiring

CO3 : aleanify the peo I amalysis

OO : Relale o
COS © Develop skills m 6

appihicalior.
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PP MIS] PROJECT WITH SEMINAR L|T|F|&
RT3 BEIERE
LEsErizym:

' l'o prepare suderis in lenisfy 3 prohlom for stedy

v l'o do Beshare review of 3 problem

' [0 crmbke io comprehend miprmaioe v (oem ol presczizbion boik weiien ard onl, o

dovediop dechrica| communicstan skolls

' To cary mai modclling’ condedi experameni boyord opubr Bboniory coooies m

teveiop g sxlmien w the ersiEd prohliom

' l'o culirvaic spr of Icam work in workisg as 3 grosp
A siedmi has b chooss 3 peohlem md cery o scemiihe sysicoaie orecsbpaion. oxpersmenial by
frcorcucally 12 sgpesing 3 vablc ssluioe A ke oo of the semester, cack proep of siedents love o
sabrmi 3 repert o cvalusbos

TOTAL: 3 FE DS
(HTOOMES

Stiders of S fmd of ¢oume will b2

w T cxitically obseree the woekd anusd and idemily o peobless thal o be selvel.

o T develop skills of read sl cossprebessively analyang Se fiets.

o T cnhilwt sl of pressiateen beth erally and in wnies fom

o To gt hank on speence W doiig eipenimental’ theoreheal asalyis 18
#ynliian efselulion o e preblan

L |

Al b sppeeale The arporiiscs of Ream woek




MLE. Mamfachuring Engincering | E/0LS. Pilley Engincering Callogs | Regeliors 3607
uppossed in [ Academic Council Moctng beld on 0585- 01 §

1TOANFI RAFID FROTOTYFING L T r
3 L L] k|

PRERECQLISITE @
l. Manuficesning Technology - 1
2 Manuficessing Technology — 01
COURSE OHIECTIVES:
|, Tomake the sedens 1o mmdersmed Se impoamees of time compression o inologies
2 Tomake the svedents 10wl el e Sclecton of appropoiate techsclogy for the

appliiree
3. Tomake the svedents 1o bave knowledge on Exposune to RP softwase packiges

UnITl INTROEFLCTION W Hesuars
Inwoduction- Meed for the comgeession in product development, Hisory of BP sysems, Survey of
applicatiogs, Growth of RP imdesory, Classification of RP sysems.

sl n RFP FRONCESS-1 B Hesiirs
Principle, process pammesers, prodes detils md spplications of vanous RP proceses - Stereo lithograply
sysleave, Liser Simlering, Fused Deposition Medeling, Laminansd Object.

UNIT I RP PROMCESS-2 W Hesuars

UNIT IV RAPLD TOHHLANG I Hesa
Rapid Teolisg: ndirect rapid 1eoling Direct magad socling , soft wooling Vs hard toodisg, Rapid Mossefaciunsg
Process Omimization- Faciors influsscing scowracy, daly peeparalion esvors, part beikdig eiors, efmors in
finishing, milussee of pan build oo

UnITY RF SOFTWARES W Hesuars
Software for RP: STL files, overview of solid view, magics, mimics, Magis communiceod, ., Eenssl
based saftwares, jon wecds. RP Technolegy seloction, Devision Makosg, Life Cyele Assesament of

FURTHER READING f(:ﬂh'll‘l'l' BEY XD SYLLABLUS / SEMINAR :
1. 300 Printing
2. Susimsable Mosefactunag
3 Advemced Rupid prototypieg software
COURSE OUTOOMES:
O the sucecssfil completion of the cosrse, stalos will be able o
U0 Undesstasd the Egsrisce of Dt Compremsion lachuskgies
02 Selection of appropriate techaology for the applicarios

03 Exposure o RP softwre packages
(014 Undesstomd the different rapid sooling process.

03 Anahze the magid prototypesg, using relevam softwane.
REFEREN{ES:
1. Pham D T s Dimow 5 5, "Hapid Mosefactunesg”, Yerlag, 2001,
2. Paul F Jacobs, "Stereo lithogrphy and other RFEM Technologics™, SME. 194946,
3. Teary Waolders, "Waohlers Reporn 2000 ", Wohlers Assozimes, 2008,
4. Prasad H sd Badrinaraysns, K 5, “Rapid Prolotypig and Toeling”, SP1-Pagetunsers, Bangalove, Indis,
HH3
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1F3NFOLG HEAT TREATMENT L T 4 L

FPHREREQLUISITE @

Feggiseering Muerizk and Meallargy
COURSE (HIECTIVES:

l. Tomake the sudens 1o have knowlsdge on idemify S effect of beat weatmest is alloving

clemenis

2. Tomake the students 1o have knowledge on apply saface modiflcaion wehniques

3. Tomake the sudents 1o have knowledge on find the defeos ocowring in Beat weaied pans
sl I TR THO™ % Hiviers
Ion - Corbon Equilissium Disgrane Effect of slloying clemess u propertics of steel and heat reanments.
Typees ol sppdicarios of beal reatmests @ masvalbeminsg kedem
Unlrn TTT PRIMESS ¥ Houwrs
TTT & OCT diagram for stesls-Yanious heating media used for heal trestseent, femaces, Temperatare and
mmeapdere contral- Selection of femace for heal reatment.
UNITI  HEAT TREATMENT PROCESS ¥ Hiiers
Hemt Tremmest Procsises: Annealing - MNommlising, Hardessbilip siudies, loming end quench e,
Cirossias's xperiments - Tempering, Austomgensg el Momewgensg. Thermonmechasecal reameses.
RITIV  SURFACE MODMFRCATION TECHNI)UES ¥ Hiiers
Mudification Technigess: Indoeton bardening, flame hardesing, elecmon beam bardesing asal | acer
hardening. Carteanising, niradisg, carbosdmiding, UV asd PYD processes, lon implastation.

: T ¥
Heut Treatmest of Mon-Femous Meals and Specific Alloy sweels: Heat tremment of gray iroes, while isons
{mralleabilicmg b and 5.0 wons. Asstempenig of S.Glon. Defecs: Defecis in best reated parts, cosses and
remedy Diesign fior heat ireatsem.

FURTHER READING { CONTENT BEYOND SYLLABUS P SENMINAR =
1. Heat reamsent for metal matix composine.
2. Heal reassoeni for hiph semperanere gl ation eaial
3, Desgs for sman maseral heat restment.
U0 RSE (U TUOMES:
O the ssecessfll completion of the course, medens will ke able s
Ol [demaify the effect of heat memment in alloyvisg clemes
002 Apply surfiee modificstion e=cdniques
005 Find the defects occwring i beat meated pans
Ol Usdersiand the different surfsee modification rechsdgues.
O04  Design bear weaimest for different metals.
REFERENUES:
1. Hajem and Sharea “Heat Tremment Principhs and Techsiques™ - Prentice Hall of kadia {P) Lid, New
e, 200,
2. Prablesiev. K H. "Handbook of Hear Treasen of Steek”, Toma - MeGrww Hill Publishing Co., Mew
[helii, J00HD.
VijendmSingh “Heat Tresmess of Meals®, Smndand Pablishers Disinbenors, Delhi, Fist oo 1998,
American Soceety for Metaks, "Meiak Hassdhook Vol 47, ASM Metak Parks, Ohic, USA, 2000,
Karl-Erik Thelning, =5eel md its Heat Tresimest”, Bemerworths London, second edives 1984,

Movikov I, "Theory of Heal Treamest of Memls®, MIR Poblbers, Moscow, 1975

TOFTAL: 45 HINIRS

Lol o ol
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1TSEVELT INDUSTRIAL WASTE MANAGEMENT L T r L8
3 L] L] 3

I‘mml.ll.‘il'll !
1 Wisle WRET and Wit

o H[Mﬂuf_‘u

1. T imgan kenwledge on the coszept and application of [sdusirial pollution prevention

2 Toimgan ksvwlalge on the cleaner wechenlogies

3 Toeducme sbout the imdusirial sl pesiclue managesent.
Uslri IN TR THN H Hsurs
Indesirial scenario in Indis— [sdusirial setiviy and Envivossnent - Uses of ‘Waner by isdusiry - Sources wsd
rvpes of indesnial wistewater — Mare sl Owigin of Pollmants - Industrial wasiewster and environmesaal
impacis - Regulstony requirements for weatment of indestral wistewaner — Indestrial wasie survey - Industrial
WESLEWHIET BRNLoring and sampling -peneration 1, clﬂ.m.:ﬁ:zm o variables ~Toxiciny of industrial
cifluents mmd Bicassey tests — Mujor issics o water
UsiTn INDUSTRIAL POLLUTHIN PREVENTION & “ﬁ"‘: BN MISA TN H Hasirs
Prevention vis a vis Contred of Industrial Pollition - Benefits and Barners - Wiste managesent Hicmschy -
Sovarce redection techmgess - Panodic Wiste Minimisation Assessaests - Evaluaton of Pollution Prevention
Options - Cost beselft analyss - Pay-back period - lmplementing & Promoting  Pollstion: Prevention
Programs in Industries.
UNIT I INDUSTRIAL WASTEWATER THEATMENT 10 Heurs
Flow and Lead Equalisation — Solils Sepanition — Removal of Fais, Ol & Grease- Meutralisation — Remaval
of Inorgasie Cosstiments — Precipiantion, Heavy metsl removal , Misogen & Phesphomes removal, lon
ﬂd‘..lngt Adsorption, Membeane Filmues, ElemeSalysis & Evaporation - Removal of Organic Constiments

reatment Procesces, Chemical Onidation Processes, Advasced Onidation processes — Treawability

Snele.

UNIT IV WASTEWATER RELUSE AMND RESIDUAL MANAGEMENT 9 Hasurs
Individenl and Common Fffbeest Treasnent Plants - Joint treasment of mdusirial msd domesiic wasiewaier -
Fevo effteent discharge systems - Quality reqeiremenis h\'l'mm lealusirial peuse , Presest stams

ol issues - Disposal om water and land — Residwals of ind —Mul‘.‘l:m_‘l
charactertatics of Sludge - Thickening, digestion, cosditesing, dewatering smd disposal of shadge -
Mamagement of RO et

Uh].'l\' I’.ﬂ.ﬁl"_ STUDIES 10 Heurs
Indhesirial h i sorce ped and wisae

mmﬂnwﬂe:ﬁttﬂr.uﬁ Tmﬂtl-“‘-ﬂd.ﬂpﬂ' merinl finishing - l.hlE.rﬂmng-
Praraccsticals - Sugar and [hsnllenes

TINTAL: 45 HOLRS
FURTHER READING { CONTENT BEYOMND SYLLABUS P SEMINAR @

COURSE U TOOMES:
O e ssccessful comrgletion of the eourse, svsdents will ke able 5
OO Usalesrsrand the wisstewaler maonilonsg and werlmest seguipnes
002 Defime the Principles of pollution prevention and mechanism of oxidatios prozesses.
OO Suggest the sanable rechnologies for the reames of wasiewater.
O Discuss about the wastewler chametensties
OO0 Design the memmenl sysiems
REFERENCES:
I Indesial wasewster managesent, reasen & depedal, Water Esvirosaen
2. Lawrance I;Wq. Yung . Tse H.q. Hosard H. Lo sl Cossaantine Yapijsids, = bandleok of Indisanal
and H wasae T d Ed MW

3 Meicall & Eddy' ABCOM, murﬂzlr.ﬂ.l.r:r.,'l’ hoobeogies and Appl Thee Mo Ciraw- Hill
comganies, 20017,

4. Mebom Leonord hemerow, “msderia] wiese Treamest™, Elseyur, 207

3. W Wexley | kenfelder, “1nd d Waser Pollution Comrol™, 5 d Edition, Me Creaw Hill, 1589,

. Paul L. Bishop, _Polleties Prevemion: - PessSameniak and Practice™, Me-Cirmw Hill ssersaiional, Hosbon,
W,




