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e Max Marks 80.’- o

‘ENGINEERING PHYSICS LAB ' S ”_j';_ .;-'.M‘ETALLURGICAL ANALYSIS

* Tmportance = Scope and methods, pf sampling ' of sohds fiquid. and gaseous:'
. materials with special refere:sces to sampling of ore fuels e gases, metals arad
.':-i alfoys mdustnal and Iaba;atery techmques :

5 Quahtatwe aizaiyélé ‘of 'ccm'jnb:n i
soiders Eshmation of C S Sx,

BOOK &E_ COWE’NDED

'.'_z._Pubhshers, Delha— 1963 i -
"3'IyerV G, Metallurglcai Analyszs BHU Press, Varanasi. -

= Snell: Foste: D and Frank M Blﬁ'en Commercial mcthods 'of ana[yms {Che
_Pubhshmg Coi, 1964 :

i Vogel AI A Text Book of Quanmauve Inorgamc Anlysis Longman ELBS 1962
Wailard HHet al: Instmmantal Mefhods of ana!ys:s Van Nostrand
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: ‘of Onhsgraphlc Pm;ectmn&(}onmmm o S
<tions of plane regular geomelric figures. =
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_ _"""':.::_UNI’I'VI L '
AR PERSPECTIVE PROJECTION i e
e ':_:'_PerspcctweVmW‘ Pomts, Lmes, ne figures ar ! ple sohds (Genera! method only)

- TEXTBOOKS: ENGBSIEERING DRAW!N {N.D. BHA’E'I‘ NARAYANA AND KANNAIH
- VENUGOPAL. -
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LBTeh, ol T Credits=g
3 Penods/week S .. Max. Marks - 80 -

. ENCINEERING 'mcmcs '

S Introductlon to Engg Mechamcs—Basxc_Concepts s '
S Systems of Foices: 'Coplanar Concurrent FomComponents in Space —Restdtant—Moment of

. Force andi its application —Couplés, and resutiant of Fowe Systems :

Equ:hbnum of Sysiems of Forces:: _
; { ) tions of oqm!:bnum of Copianar Systems and Spatml systems.
'Fnct:on 'I‘yp {f Fnctlon—Lumtmg Fnouon ~—Laws f ﬁ'lctlon-Stanc and Dyna:mc Fnctmns-
. Motion of Bodies: Wedge, Screw-Jack and Differential Screw-jack. -

‘Transinission of Power: Belt-Drives: Open; Crossed and Compound-Length of Belt Tens;ons,
; lght Slde, SlﬂCk ‘side, Imt:al and Centrifuigal-Power transmitted and condition for Max. Power

s Inema ofComposnte figures, Product of Inerha, ’I‘ransfer formula for pmduct of Inertxa. :
UNIT-IV: s =
'Mass momeut of erha. Moment of Inertxa of Masses, Transfer f rmuIa for Mass moment of:

Inertia; mass moment of i inertia of composite bodies. : B

‘Kinematics: Rectilinear and Ciirvilinear motlons-Velomty an Aoceleratmn-Motmn of R1g1d- '-

Body-Types and thclr analysns in p!anar motmn _ i

ONIT-V: B

KINETICS Ana!ysns asa partxcle and analysns as arigid body in Translatl

‘'motion-Equations of PIane moum-leod akis Rotation —RolIm Bodi

‘Work-Energy method: - : '

Equatlons for Translat:oo, Work—ﬁnergy Apphcatwrm to particle Mouon, Connected Sy'stém

Fixed axis Rotation and Plane motio B

Mechanical vibrations: D"-ﬁm ons, Concepts-S P_eHarmomcmoﬁon-Free wbratlons,:":".' e

and compound 'ndulums—'{‘orslonaj braﬁons G

Engmcermg Mechanics; by Ferdmand L Smger :
Published. by Halper Collms :

_enswnal'[.apface s equat:on under mmal and boundary cond:uons B
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:mties aﬂalysts Of sxmple magnei.m cu'cmts.'__
< . Lenz’s law effects of

of ematmg quanﬁues by'phase smgle ph e ::'
ingle and thrée pha.se pawer caiculatmns

1pEe cf-operataon_of .DC-_m. ¢
rquef equauon types and. charactenstzcs of DC mo

] .
sts - sficiency and_ regulahon - principle ahd opcratwn of
actenstws prmcxple and Gperationt of al ernators = O. C. & C. ie
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. II-B'?ech-I Semester Pnnclpa'l.-éhc'.s':s.'e:s andStrams s
S04 Perdodsiwesk Tt ducizon - Stress Compoients ot inclinied pla.r_;es “Two p::rpendqular.:nq;mgl s_tress:s-;:
it s of Sl st - e cre- Pecminaion o s et o

orsional moment of Resistance ~ Assumptions in theory of pure torsion
ransmitted by shaft keys and couplings < Shear and torsional resistance -

o Elmcﬁy’plamcﬂ}" ducullty, 'mg[léﬁi;iIify; Ha:dn“s an dbn meness of ﬁﬁtétiﬁis g Deﬂnmon o :‘ e e

-":. - '8iress - types of stresses compressive, tensile and shear - definition of strain, types.of strains

e  Elati fimi, Hooke's Law-Young's modulus aod shear modulus, Teasile teston mild stee
.. specimen-bars of varying: section -Extension of & tapering rod - Stresses in bars: of ‘composite
. Secion - Temperature streses - Laeral st poisson' rato and volumerc strin-clement i o

. supported overhangmg,ﬁxedand

Concept of shear force and: bé;ld_iiig ‘motnent - Shear: force and: bending

. moment dagrams for cantlevers fivly suppoted and oveanging bearas do o pint loads,
- uniformly distributed load, uniformly varying load and combination of the above loads - point of
- contr-flecure, elton between shar iroe and bending moment, o
. Theory of simple bending - Derivation of the equation M/1= fy = E/R - Neutral axis -
Assumptions in the theory of pure bending - Determination of berding stresses - Section modulus

 varying load - Macaulay's method - Determination of slope and deflection of cantilevers, simply

. supported beams, 0ve'r_h§pg'ing'bémi Mo'hz’s theorems and moment - area method = applications:

- tosimplecases,

oo Thin scaniess cylindrical shlls - Derivation of e formula for hoop stress and

. Tongitudinal stress - Hoop stain and longitudinal stain - Volumetrie' strain. Wire wotind thin

 eylindefs, Thick cylinders - Lame’s Sation’s

Haopeézgg's's-qumdiﬂ'pre_sj;ur‘e-ai's't_dbuﬁdn;._ '
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=B Tech E Semcﬂer
_4 Perzolo[weak R

I){ATA :S?_I:?RBC:TURES ’rﬁi;_o_ﬁGH_ c

ARRAYS::AND'STRH&IGS Storage structures fér arrays ancl strmgs, cfﬁcxent e p
special. mattices such as symmetnc _band and sparse etc representat:on of poiynomlais an
ithme ic onpoiynomlals : :

ns on sinigly and doubly linked hne - lists,
lmca.r hnked hsis in C ' ulnlmkedfstmcmre

‘Stacks’ and’ Queue
npe;atmns on stacks and queues m c, s:mple appllcatmns of stacks and queues in ¢ such as infix t
0 postﬁx_' pression conversion, ' ad’ '

TREES Bmary trée representatmn it ¢ using: arrays and: pomtcrs ¢ ﬁmcnons fnr'pre-order,
order and post-order traversals of & bmary tree,binary search tree reatm in: g deletmn opemiwn
: _'on a bmaq search free, thzeaded bma:y ees; ap' !lcatlons of trees.

:_j GRAPHS Matm: representatmn of graph po
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o ' Credits -4
e Max Ma:ks 80

o 3';1-'3 Techs 1 Semester
LE 4 Pcnods/wee!( o

FURNACE TE HNOLGGY ANB PYROMETRY

UNIT I Steady State Heai 'I‘ranafer :'_ pmtance of Heat transfer ,cunductmn ihmugh planc, :
L cyl:ndncaﬁ Sphencal and cempaun alls,shape factor ancl eﬁ"ect of variable thermal = -
< conductivity. Dlmensmnal grovps.Free and Forced convection Heat. 'i‘ransferby combinied effect
: “conduction and convection between two fluids separated by a p!ane wall'and cyimdncal wall
Types of Heat exchangers on mode of travel.Log t mean temperature dlfference for both pa:aliei

'a.nd counter ﬂow exchaﬁgexs

- UNIT H:Rad:ano:a-emlssmty iummous a.nd non*lufmnous ﬂames Radsant exchange between

mdmtlon. Thexmal effictency of insulation: Unsteady state. conductmn Thermai dlffusmty
* equation for ni-directiotial heat flow. Sudden change of surface temperature of a thlck plane -
;wall,cylmder and sphere Graphxca[ Solutlons :

UN_IT-IH Fumaces Charactensnc feamres of vertical shaﬁ ﬁ:maccs reverberatory farmaces,
‘and Induction furnaces. Tube and muffle type res:stance ﬁlmaces contmuous ﬁn‘naces Soumes '
'heat Iossss in fumaces and heat balance :

UNIT IV Pymmetry Therma e!f:ctﬂc' yrometry- pe!tler and Thomas c.rm. 3 Ihcrma-electnc
power of thertocouples: Required properties of thermocouples Noble ad base metal
thermomup!cs Thermo-p.;le Measmmcn_t of e.0m. £ by Mﬂh-voltmeters and potenuometers Co

.Dn'éappeanng fi imnent~api:ca1 pyrometer(Mo_s
2.Fand F optical pyrometez(Wedge fype) and :
3.Pyro-optical pyrometer. -
4.Rad1at10n pyxometar

-QQAbsorblng medna and reﬂection
Text_book_s

EEcment& of Thermcdynamzcs & Heaé Trans&rw—()bert & Young,
T _A textbook of Meta[!cgmphm Laboramiy Pract: -
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'.'Saweswara Rao Ko it

-Engmeermg Mathemat:' Orient Longmar (Pvt)LtdZOOZ (mpress)

: Engmeermg Mathemat:c
N P Ba!a Laxrm Publxcaimns {7} _Ltd Ncw Delh1




Fluid Mechanies
Fluid Mechanics: © *0 o
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. Introduction to Fuels Technology - Classification of fisels
Analys:s of Coal - Proximate and ultxmatc analysis - Puly

of wurk, constant:
C8s, - evers:hle adlabattc:
_ olume changes_' €5 ex]

"pso co—efﬁc:ent; Heat of fonnauon,'Hess s law and’

; fficiency. of A cychc pmcess,
entropy, emtmp and quamtlﬁcauon of mvembmty' Reverslble'

an qun!ﬂ_m_ constant, variation of the equ:hb umconstant w1th- :
' 'thennodynamlc data an sagma iy hons :




Coweram

: .':.Claussms Clapcyron equatlon Intmductmn, denvatlon of tbe Clausssus C[apeyron equauon for
. single substance, Durin’ smule for the estlmatmn of the vapour pressures of m element, mtegraﬂon
wof Clausnus—Clapeyron equa 'on' i S S

i Kmetlcs S

S Kirietics of chemlcal pmcesses, Molecularity and order of i reactlon, zera order reactmns, first
S :-__order :second order _reactt : Determmatwn of arder 'teactton, coII'swn !heory, them‘y of
-abi st rales © secutwe"ands' ' ultaneous mactl ns, | acti

:Introduction.fo: Mctallurglcal thermodynam.:cs D R. Gaskell
. Physical Chemistry for Meta!lurglsts J Mackcrwzak. SRR
: _ermodynarmcs of sohds SRV .

An Introduction to 'Ihermodyna:mc =Y. :
Flindamentals of Themodynamms- Sm'mtag et
Fundamcntals of Engmeenng Thcnnodynanncs— .Momn anci H N
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metalllc ores by Froth~Floatat10n proce




._ ‘P:entlce-]-lﬁll of Indra anate[_.mnled t’gx edmon o

_ Probablhty and Statlshcs for Engl eers. By. Waipoie and Meyer
"“Advanced Engmeenng Mathcmatws (Elghth edition) -
Erwm Kreysz.tg, John Wiley Sons (ASIA) Pvt Ltd 200!
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: ng, _ _hl ndismg roastmg) Tndustrial roastmg process
i oastin, :Blastroastm




.' IIE B.Tech ISemester o
".4Penodslwr.ek

Annealmg, Nonnaimng, .Hardemng, mechanism .hea_t remova!; hiring quenchmg,:
qucnchmg media, size'and mass effect, hardenablhly, tampering, austempering; stirface:
. heat treatmerit, carbunzmg, cyamdmg, ﬂame and mduchon_ hardemng, resnduai su'esse

aud martempenng, deep fmezmg

olids anhannomclty, thermal cxpansxon, therraal conductmty of sohds, latuce therma! :
ot a.nd th'crmo-electnc effects. Stabﬁ:ty of Crystal dxsorders, __

osi on, partial molﬁi quantmtes,ldeal soluilons ot ; actual (Ncmdeal)_.
ons, Sxeverts law, G;bbs - —Duhem ‘equation, mtcgratmn “of: Glbbs’ :

: treatment study of pper s.nd 1ts. _ alummum and
ity a!]oys mckel and its ajloys,_mamum_and 1ts alfoys rnagnesmm anchts- a[loys, lead, tm
and thelr alloys and che castmg a]ons

Physxcai Metallurgy Lak.htxn i
Physxcal Metallurgy CIark and Vamcy
i Physwal Meta.!lurgy Pnncl"les_ Reed H1
Heat Treatment of Mefal 'Zakharov SR :
Heat Treatment Pnnc;ples and Techmqnes- Rajan & Sham]a

PhYSICal Met&ﬁlﬂ"gY-V Rﬂgha"ﬁn S - hyswaI Chem:str}' for Metallurgist
: S o e o Hysical Chem:stry ofMetals—LS DaIk

crmodynamtcs of sohds RA Swajm
hyswal Meta]lmgy Prmcxples RH Reed I-Iﬂ]
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.To study. the dtﬂ'erences betwem electro platmg electro pohshmg, electro efchin: electre
forming, electro refining, and electro wifining techmqnes
' Preparation’ of burden for extracuon :

: Note' “Anit twclv expenments tob conducted

Hardenmg of medmm ca:bon steel and ob
Study of tempenng chéractenstms' of Water queriche
Study of age hardemng phenomenon it _uralumm
Sphe'rcidmng'_a g'i'iv'en_ lngh éa:boﬁ steel.
Study of case ha:demng by pack' 'arbunsmg of lovr carbon ste
Finding: the hardenablhty of medxum carbo _

: To conduct Re-crystahzatxon studxcs on cold workes

T' ) couduct case hardemng by cyamde bath
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stic action. in’ compression,” elastic’ and * in-elastic propettics  in
compression Test

Mealfiirgy of Non-Fervotis Metali — WH.Dennis
General Metallurpy:
Nucledr C




Continuous casting; Col

asting defects aris
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IEBTeh.qE

" Constitents of Tron Blast Furnace Slags, Effect of Ca0); 103, A1,05, MgO on fluidity of slag
* Sillicon and Sulpkiir control with Indian blast furnace shags.

Electric pig iron sme
. process, SLRI¥ process et

o METALLUTGICALENGINEERING

4 Periodsfveek o

 Production ard ;_Jrép:'rt_ies_-of x-rays. Streographic projec
- Diffraction: diréctions and diffraction methods, -

sityof Difffacted beams - Scafering by an slectron by an ator, by a un
ructure-factor caleulations; factors to be considered in calculating the intensil

ethods ~ Laue Photographys; Powder photographs; Debye — Sche:

ing carmeras; pin hole photographs; Diffractometer measurements.

- Applications = Orientation of s rystals, Laue method, Diffractom ter- metliod, effect
- of plastic: deformation, The. structire of polycrystalline Aggregates, e crys
perfection, crystal. orientafions; Determination of ¢ piramete

-+ Applications * phase - diagram determination; order disorder transformation; chemical
analysis fby Diffraction, Qualitative analysis, quantitative aralysis, siress measuremer
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Manufachu of Iron and Steel, Vol. I by G.R. ashf ith
Modem Steel makin by H Tupkary




deformation energy method. - Cold working Recovery, recrystalhsaﬁon and: gram
rkm Strmn-Rate effects. “Work of plastic deforma o :

Clmlﬂcauon of forging processes; forging equiprien Forgmg inpll _
forgmg, cIoscd-d:e forgmg Forging of a ylmder in plaa -strain. : Forg ing

] atmn of extrusxon processes, extrusio eqmpmcnt Hot' extms;on Defor
: janddefects ;- is exirusion old extrusion. Extrusion of

Rﬂd and wire drawmg, tube drawmg pmcesscs Resxdual stres
TEXT BGOKS i ' '
_-Mechamca! Merallurgy by GE Dxeter (3“’ edmon}

the

of

.-Temperature'_ ependence of elecirical conductw;ty_ _Hall_eﬁ'ect

Elemental and. com ounid semiconductors and théir applicat]
Poly crystal am:t amcrrphous .3sem1conductors. Iomc conduetivity: i
conductlv_ i ; '

Umt _ 4&5

;"Dxﬂ'érent types of magneusm' and their origin: ‘eromagnet
. ferrimagrietic matenals = Soﬂ‘ and * hard magnetic  material
apphcatlo 2 : '




'INTRgDu'CﬁON"
Y !SU&L Mamong,

: PENETRANT FLAW D

Prmclples, - rocess, Penetrant systems, P aterials; - Emi
_:'developers, sens:tivﬂy, Advamages, le:tatlons, Apphcatmrxs. RN

RADIOEERA mC.ME'ngg"" g::

le1tat:on5' Prmc:p[es ofrad[ography, soruces of radlatlon, lomsmgmdlatmn TAYS sources, r-" o
-y sources: Recording :of radaatlon, Radtograph:c sensmwty, Fluomscop methods specla[j..'__-.

_ﬁ'_techmques Rad:a‘lon safety :

' ULTRASONI [ESTR

L Advantages, dlsadvantages Apphcatlons, Gcneranon of ultrasomc. \ _aves, generai cf
of ultrasomc waves, Eaiiee e

:'. Advantages, L:matattons,
_Ma«netogmphy, field sen

Mctais Handbook\!nl II Nondestructw nspection and quatity

'Z(ELECTWE.D ik e
nic Materials: Introduction:- Crystalline -»C*ramac phases Non CIYStalllne_.'

. ceramics-Ceramic phase dlagrams and their tse; thc re§pqgse of ceramic. materials to stréss, ¢la
- and elay products erystalline” ceramics, g[asses cement and. cement pmducts—concrete shapcs—_
' '!efractory and msu!atmg matenals- Eaﬂhem wa:e, "tone ware. chma,ovenwam and porcelain,
- abrdsives, i i : i
- Unitdl,; N:__anci . Cnmposzte __Matenal _;Introductlon': :spcrsmn-Strengthened cempos;te--
. materials-paiticle : <reinforced : materials-Metals-ceramic mtxtures—cements—pamcles-remforced:"
"+ polymers:fibre  reinforced . wetals: and: thexr apphcahons-': f ber plastlcs-composxte matcnal
- produced from’ eutecuc ailoys'=- : - :
e Text books: i ' :
sl il Properties of Engmecrmg matenals J B Moss

3 Engmeetmg matcnals and the:r apphcatm‘ ] F!mn and Tm_;an

o Rcference Books S o
e "'1 Handbook of ﬁber-' mforccd composne matena[s. Ed; G. Lubm,




Dssx gn pmcess Apphcatmns cf Compute:s fm: dcmgn et
Sg baneﬁts of CAD

Dlg:txzers, Key-hoa_:d tennmals = plotters and other output devx'cas - central processmg'
umt So&ware _conf gu:atlon of 4 graphics systcm, Graphxcs packages‘ S :

y, Tmage

CAD'concepts and appimat:ons Donalds D Vaisinet.

3
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: ostatic: pi
Recent davciopmcnts in P/M of suiper aIEoys Casting ctitical compon mproving: Lo _ o
:turbme biade performance by-sql;dlﬁcaho omtr e development of single crustal . - § . by Measunng gauges for low pressures : Dlscharge tubes, Meleod gatige, Heat conductwny
€ X ProVe i LR manometcrs 1omzat10nvacuum gauges Beyard Alpert gauge, leak detechon 5

th:ldon 195 '




METALLURGICAL ENGINEERING

NOCLEAR MERALLURGY

: detectmn rad.latlon effects___ 1 'ﬁ
i 'radlatlon growth; therm

: Sjnnpusmm on Rare matlcra[s Indian Tnstitate of Meta[s i
i Glasstone § and SnesonskeA, chlpaies oE Nuclear Reac!or Engmeer'
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“ prmclples of des:gn-n—blo!ogléal u'eatment <brickling ﬁlters-standard and Ingh rate ~consiruction
and desipn of activated sludge twatment plant-pnnclples and desngn of oxxdatlon ponds

ALLURGICAL ENGINERING

d_esngn of dlgesuon tanks sIudge dlsposal by drymg —septic tanks-worlung G
prmclples and des;gn—soakpl HOERA

G _'1 Water supply and Samtary Engm cnng—-GS
o "_2 ‘Water and Waste wat Engmecnng——Fmr Geycr and Okun
3 Watcr Engme g Metotaf and Hddy :




VAT St

Yo, propetties of light
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IR |\ £ .Tech. IISemester C"dl" 4

"‘-'_:"';'4Penods/week '_ s Max Marks 50
SIMUL‘ TIONANDDATA PROCESSING o :

: ..e)'. Gatmg and RJsermg
' _f) Burden caiculatmns.

Slmu 'on of phase dlagrams and blast ﬁlmaoc

. Reference' P
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gas, lii W, samﬁamy
heat and g niaiss transfc' for sevcmi engmecnng systzms~ ﬁmds_ ﬂawmg in tmhulcntﬁ
on throgh ipes, gades Vo :

_ : ::Non-Newtoman ﬂmds, !hec_ of. vascosz of gases at low densi
meory of vxsensnly af Ilqutds, Velocity. dls!nbuti ons in lamir '
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OPERATIONS RESEARCH

revealing structure polishing; ehef;polmhm :-Suiﬁ:r'pmts
- polishing; Eleetro chemical polishing; Etching, Chernicat  etching,
lectrolytic clx:hm Heattmung, Iomc Bombatdment Etchmg 'I‘hermai Etchin, vak;ulm

: (Maxlmm) -Cntenon and optlmal strategy solutlon f g
es withigut sadd!e pomt

toduction, mstantancous demand and no sct up cos







