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SChemE'l-
100 m"'r~s

,- 3 hrs

I!NOO. !.!ATHEMAII CS ill.
$.E. (Prod. & Mpch.>

E~••m1n" t1 on
1'1'1"",,...-'
Pape ••.Duration

r••"ching Sch••mI"J-
Lectu~"5:- 4 Hr5/w~ek
Tu1:.criall- I h•..•'/ •••"'ek

UNIT h- LUEAR DtF1"IRENTIALEQUATION,- (10 lec;turesl

L""",,,,,..diffirentl;ol ••quatlon of order 'n'. solution of 11n••••.- diff.
eq•.,••t,on with <:on$1:.••"t coefficlcmt, ",,,,thod•• of ",,,•..1atton of
p•••.."''''••t ••'-5, ••qu~tion redu<:able to linear form (with <:on••t <:o••ff.),
Cauclly" •• linea..- equ"tion. LeQendr."$ I1n ••".- equation. Applicati<:"'''
:>f 11"&,,,,..-oliff. equation to m••S,", spring ,.yst ••m with coupled
m""$1"5, whirling of sh",fts.

UNIT 111-

2.1. Simultaneous L.O. equation of the forms
(1)f(D)x+-fW'y-U(t) }

121
a (Dl>< +- Q <Dly '" U ('I:) )0 when'! D '" dIcit, , ,

(11) Symmetru: ••I form, dx/P •• dy/lJ ~ dzll'<

2.:2. Partl ••.l diff •••.&'nt1••.1 ••quationS! Protll ••m r'elat ••d to ",olc,tion of
(1) W"'ve equ",t~on
(i,,) One dlmensional heat flow eqw.tion
(lii) Two d1m••n'lion ••.1 he.t flo •• <?q('ation 1n st ••ady ~tate i.e.

Laplace equation.

2.3. Application of elementary d1ffer ••ntial geometry, tanqent line,
princ~pal nor"'al, binor'm.,l to ep;>oce C',lr"',,", osccul"'ting plane,
f,O'rm••1 ••nd rectifyinl;l planes, thl!' to'rsion, cUrvature of <:u•.••.e.
f •.••n"t ••erret formu Iae.

UNIT II 11- (10 I••ctu •.••s)

0'

laplace
stand ••,..d
inverse

~.I. Lapl"ce Tr••tH,fo,,""
Def1nition of I"pl,,<: •• t •.anilform, Inverse

properti •••• and theoram~, laplace transform •• of
unit ••tep function, impulse function, Lapl",c!'!'
Perlodic funct,on ••.
3.2. Application of Laplace Tran.f" •.,,, to 601utions
e"u ••tion ••. (Lin",,,r).

tran.form.
hlnctions,

transform,,;.

different

UNIT tV.- (10 lectures)

4.1. VECTORCALCULUS,-Vector' d1'ff ••r ••ntiatirm, R"di ••l ~, t"i\ns"'e •.•;e,
t"'''g ••nti ••1 & normal components of line",r velocity ••nd ••ccol", •.",tion,
Gr••dient of sc;;.1••.• point functions, Div",rl;lenc;e & curl of vector
point functions, FractionAl & rot~nojdAI v~ctor fields.
4.2. APPLICATIONOF FLUID MEGHANICSl-P•.onlern~ •.••lated to eq",••tion
t; .• stream lin", ••, £ul",,..'o; ""I",••.tion of continuity cqc,,,tion of motion.

(06 le<:tures)

Fou."i ••r Integr"'l theo •.••'" (only
lnteg •.••tion ••nd tr ••n,.fcpns.

5.1. Line integr.I, G•.••••n s
d,verg ••nce theorem.
~,.2. FOURIERTRANSFORMl-
PrOblems on sine, co~ine

lemm", Stoll,.-" Gauss'lS

o;tatement).

I
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ENERBY CONVERS.1llli - I
S.E.(Ml:'C"l

Sch",m"" -
100 m•• rks
25 mark •••
25 m<l,I1".

E~amin••tion
P"'pe,..,-
Termwo..-k,-
0•..••1.-
Paper Du•...,tio"

Te~ching Schemel~
Lec:ture!il- 4 H•..••;week
P,"a<::tical!i'- 2 Hr••,/weel<

(12 Lect,,,"es)

Typ..... of fuels, 0:,,10,"1f1<::values ••.nd their determination,
combustion equations, lOtoichiom",t..-i" <~ir-fu••l ,..a:tio, flue 9""
••n",Iy"i", Oro;at ••pp",ratus, g,..••".1"",tI'"11: and volumetric a"",ly"i" and
their conve..-sions, ••~<:ess ••1•..., determination of lH::tu••l Cjl.,antity of
air from combustion •••..•••Iy"!'"
Stearn Generators .~
Classification ••, equivalent evaporation, boiler efficiency, energy
ba I"n",",, st ••am 9",n""'''1.1c" controls, boil •••..d"'''''ght, n••tu,.."l "nO
artificial draught, d~aught 10.~~5, ~~gulstion for chimn~y height,
int •.od",;;tion to IBR 1",•.••••

~0a l",cture ••l

Int~od~,<::tion to con<:l~ns••r••• Jet ••nd surf ••<::",<::onden"~~5,
of <::ond",nse>rs,cond.;nse~ vac••"m ••nd va<::uLlme-fficcien<::y, "ir-
<::sp"c,ity of "i~ e"t,-action pump", <::ooling tow~r-s.

types
pL'mps,

No~~las,~
Type•• of no~zl~••, isentropic flow, L'tl'" of O1ollier- chert,

.,fh,ct of friction. No~~l~ efficiency, critic",l pressu •.•• r"tio Clnd
ml",:imLH"di,••charg~, super ••"'t" •.•••ted flo •.•• eff ••ct of v••r'i",tion :1n
back pr ••s"a••.", on no~"l •• characte"i",tics.

UNIT JIh- Vapour Pow.r cycIe.,-
C••,-not cycle ••pplied to ",t••am power pl,,,,ts, modified Rankine

cycle, regene~ative feed heating, regener"tive ~ycle, p"r"m••te •.••
••ffecting R,,,,lIin" cyc::le, •.••heating of ste~,m, Reh••a.t factor, inlet
pr••,"sure Clnd-back p •.c.••••"re on perfo •.m••nce 0" Rank.in•• cycl~.

Ste ••m Engin••,-
Const •."<:tion,,,1

engine, .indic"tor
effici ••nc::.i••g, st ••"m

fe ••tvr ••••
diagram,

consumption.

•••nd d,,"v••.lopmGnt,
MEP, th •••.m"l

compoL,nd ••teslf,
"nd n,e<:h",nic",l

UNIT 4,- Reciprocating Air compre •.orsl- (08 lectures}

Recipro<:••ting "ir compr••.s••or~:~ Introduction, cl"s~ific"tion,
con"trtlction ",nd det"ils of ••ingle and multist"ge <:ompr••••""o"",
<:omput",tion of worl, done, isoth ••rm"l efficie,,<::y, effect of
<:le"r"nc"" vo1L""••tr.ic efficien<:y. F.A.D., theor"tical and act.",,}
indic ••tor di"grams, method of imp•.oving vol"m"tr.i<: efficiency, need
of multist"'ging,- condition for m••,.,imumefficiency, inte •.cooling and
aft ••r<:ooli •.,g, "'ctu ••1 indic ••tor di ••gram of multistage cornp~••s"o~,
c"p,,"city cont •.ol of cornp"os••or •••

UNIT1,11-Availabl. Energy and Availability , ( 08 le-ct<lre-s)

Int~oduction, Av"il ••b.ile "nd un,,"vailable energy, "v"il"bility of
system with he-et tr ••n",fer ••• va.ilability of the non-flow "nd steady
flow system, irreversibility en••rgy "n"ly ••is, "vail"bility
,F'Jnction.



TERI'lWORKI
t 1ST OF PRACTICALS1-

I. Study of <:ompound~t ••.~m &nglne (n~at ••l<••t<:h of <:ompound steam
••ng~n", 1r1d1•.••tinq 1mport••n'l p•••..t«).
2. Study of .ur'f ••e", condemso..-I••ir ••~t..-••et10n pC'mp", cooling to"'"P•..•"
~w~th ,,,,,,.t sh.tchJ.

Study ••nd t..-ial on ..-e"ip..-oe;a.ting ai,- eomp..-e,,"o,-,
4. O••.ten1l1n"tion of "alo"-1f1" vIOl"", "s~ng bomb c"lo"-~mete..-.
5. ll••tenl\lniltion of exhi'u«t g•••• analysis.
b. St,••dy of boiler d..-.~t<ght.
7. One assignment of rlum••ric ••l probl.m. comp"l,."..-y
B. '''",It to the..-",al po",,~'".t",tion.

** U"•• of model ••hoc'ld b•• do" •• ""h••..-•••••"'•. "ee ••••,"••..-y.** All th •• <>xp."1J11eots••hould bit complet ••d In the form of ]our""'I.

I. The•.m",1 Fngg.
by P L B••ll;a.o",y

<::. rh~,..-mal r"ngg
by P K PC••..oh1 t

Th••rmody,,;omic:s.and h•••••t en<;lln••s
by A.-or~, Domkund""ilr
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",••..-ks
marks
",,,..-Its

25
25

DRAWING AND COMPUTER GRAPHICS
(SE M"'c:h. t, Pr'od.)

E"'''",ination S",h",me,
Pape.', 11l1l11
T",..-", work:
0•..,,1 ,
P"'P""" Du..-",tion , 4 hrs

T",,,c:hing Sc:h••",,,,,
Lectures , 4 Hr~!week
P•.••c:tic:al, 2H'"s/w ••••k

MACHINE

UNIT 11-

1.01-_ 8rack",t
1.5. Pulleys
I.b. Pipe joints
1.7. Lathe p",..-t"

1.7.1. tool po••t
1.7.2. Tatl stacl,

1.8. S"rew j"ek

Arbor
Couplings:~1.2.1 .

1.2.2.
1.3. Bearings

1.3.1. Simple bush bearing
1.3.2. 8••11 b••••r.ing t, roller b••••..-Ir;g
1.3.3. PlUmmer b10<:1<- det"'i1" ~, ,,"''''''mbly
1.3.4. Foot step bearing

dimensioning
"'5 p.n loS.

Universa1 cD"pI,i'1g
Oldham's coupling

cd followings wi ttl c:omplete
11<su..-f",c:e finlsh specifir' ••tions

d..-"wing
"'"t•••..j.•••!

1. Detai I
toler ••r.c:e"",
Codes_

1 • 1•
1 • :2 _

•
UNIT 11.-

2.1. Int'.odu<.:tion to th •• p..-i"ciple of pa,t d,-awings &. detailed
.,or-king dr-awings, and assembly d",,,,wing,,,.
2.2. Conventional r-epr-"'!',•."tation

2.2.1. Welded joints
2.2.2. Pip ••. fitting 8, pipe jtlints
2.2.3. Sp"'ing"
2.2.4. Scre •.• threads

2.3. Working D..-awing
2.3.1. I.C. "'''gine p••,.ts
2.3.2. Tool Hold"r for CNClath"
2.3.3. Vic",.•
2.3.4. Clutcr-,es
2.3.5. Valve••

UNIT 1111- LIMITS, FITS AND TOLERANCES :_ (06 lectur-es)

3.1. Intr-odut:tion, terminolDgy u~ed in limit •• and fits. dp-signation
of tDle"-""t:"'S, limits, fit.s, Indi.m sta"dard system - Hole basis
syst",m, "h;oft b",sis sY5tem, suit",bl", •••,."mp1••,. of "pplicat.ion to
prod,~ct d••••ign, limit g",uge,. and 9,,"uging. ISO ••y,.tem of tol ••ranc •••••
S•...-face roughn.,,. ••, te,.tu",!, machining symbols, roughn ••.,s v",lue.

UNIT IVI- COMPUTER GRAPHICS. (12 lecture ••)

4.1. Study of drafting packag •• Autocad R••lea ••~ 14 and introduction
to l"test ver ••ion.
4.2. Shtdy of Ae,tocad command•• for different op"'"ation_.
4.3. T,~ d•..••w the given dr",wing with all details in Ott le""t two
view,., ",s", of layers, dim••nsioning !< ••11I maChini"" symbols.
4.4. To writ •• sequence of commOtndsfor a parti~ul ••r p",rt dr-awing.
4.5. I"ometric dr"'wings of simpl •• machin•• cD<npOnE'nt!,. '
4.6. U••••of M••A~c••ss, Hay•.•ard Gr••phi<:s pa"H'g •.• to dra... diff"r ••nt
type •• of charts, gr ••phs.



UNIT V I AUTOLISP (12 1••.",tetr",,,)

A} ,,) Introduct.ion to Autol.i ••p.
bl D••t •• typ ••.••11' AutollSP' R~•••l, I"tege •., Strings, List",

9••1",c\..lon Sello, D••t." typ" c"",,,~r ••lm' •••
'") Math Fun<.:tions, Addit10n. Subst...-",,::tion, M•.,l tipllcati,on,

0'''1$10''. Maximum<lnd Mi"i"'U'" of nlHnb"••..••, T•.ignom••t •.ic fu"ction •••
LOgl",••l Functl0ns.

d) Input & outpt"t h",ctions .
••l Cont...-ol 5t.-.,ctu...-•••,. ,n Autoli~p cont,'ol hmctions.
f) Rec.,••...••i.on ""it.h Auto11"p' Nee-ting, ,t.p-rat.on ••"d ...-",u•.."1",, ••.

T"l1 .-e"u,...••:.o."•• prl" .••d~'...-•••.

8} .,l D••fi,nng h\nctlon'" Conc"pt of Edito...-, Basi<: funct'.ons In
Au.tol •••••. C...-e"ting ne"" r.:omm••"d", and uSl"9 AtltoCAD '''' "".,tcm••tIng
tot,l.

b' US",I- "'''''pur,s •• fu,,~t.Ions. 8",0",••t...-.i<: ",,,d •..elatlon ••.l
h""::t~on,,,

~) M"""Jcu••to"'i ••••tion.
dl Appllc ••tJ.on Progr"m,,: Simple M••.ch",nIc"l E'ngin" ••ring b",,,••d

"'l-JpJi"'i<t~on p•..ogr ••mm••" th...-o<'ghAutolll<p ;;,.,c:~,ceSDe••ign & l}•..",ftlr,g
of ~~"u",kl", jo~nt th •..ough Autolisp. n",,,,l.gn & Or"fti"g of cotter
',.,int through Auto"l""p.

eo) Progr ••ms tI"sE'd on de",,;"!on m••l<1ng rE'quI •.••d In m",,:h••n,,-<,'"I
,,"gin""" ,ng D"sJ.gn, -'

TERM WORK,-

g••om••tri"
dr•••..•~ng•
"ymboI".,

"ymbol" .,nd
tt working
m"chInt"g

T••"mwork sh••l) <:ons""t •• of
",) Th,..••'? proj ••cts b""l<'d on ••hove "'yll ••bm.. TwCl p,-ojeo<:ts

r.:onsistjng o~ •• ,"'p",rl"l •••,"' •••,.heet,. - l,wCJl'1ing ",",s",mtlly dr"w;"9
••••th •• p,ut lI ••t and o'l"...-all (11m"n••Io"" and d...-a""inus o~ indiv.ldu ••1
c:ump,-,,,",'r,ts.

M••,,,,f ••cturing tol ••r .••nc•••••••urf ••" •••finish
tol •••.•mces 5no•.dd til<'"p,"cif, •••d ••0 "'5 to ",,,k,,
Tt-.... tt,ird sheet ••hould ccor1t."in "II the
toler'""~,,s, welding symb<:lllO,",tc.

til Two "•••••'gnment •• on AutoCAD,
c) Two "sslgnment •• on Autoli5p (such ••••DesIgn and d•..ceft~"g of

Kn•.".:hl•• joint through Al,tol~sp)

REFERENCE BOOKS ,

I. M••cnJ.ne 0"'-"'''';''9 by N D 8h"tt.
2. M••"t,,,rd.~••l e:"'JHII•••r1ng D••••ign by ,1 E 5higll;,y ~, C R l1is<:hk", - 5t.h
••<ii tton, MeG•.••'" H'.11 Publ ic",t~on"'.
"'. PSG O"''';,gn O",ta BODk.
4. H••eh1"'" D••.••1gn - H",ll & l-I••lo •..•••nke> Sch"um S••.--i"''',
••. AUTOCAD r••~e•.."'r'''••s m"nu ••l.
6. M••ch~n •• Dr-awlnr;)by N Stdhes •..•"'r- & P K"nnaiah - T"t •• McG...-"",Hill
C•.•• Ltc.
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DYNAMICS QE.
S.E.

l"IACH I NERX '~ I
,ME'ch)

Sch",me, -
1011 m•• ..-!:"
.25 m",..ks.
25 mark"
3 hrs

E ~"IfJi •."'.+ i en
Paper,-
Tf.'..-mwork,-
Oral ,-
PHP"'''- d""'-I'.tion,-

T~aching Scheme,-
LE'ctu~e~,- 4 H~s/weE'k
P~acticals,- 2 Hr$/~E'E'k

UNIT 1.- BASIC CONCEPTS OF MECHANISMS AND J'lACHINESJ-

H.s•

nd, doe'bl",

me" han,i",ms,

((I)a le"h,..-esl
~, synthesis,

line

•

An",lysl$

Of Const..-",ined mction. Deg..-ee

chain.

thrS'•••

m••ehine",

o.

st,••t!cs of

th"'On!H"

Clf Kinem",tics
Mlech"nis",.
types, An",IY$is

J.J. Kinematics ~,
resistant bodies.
1.2. O••finitions of Element, Linl,. St.ructct.- ••, Frame, Pair and its
CI."",,, 1 f ie" t1 ons
1.3. D••f1,,1t10"$ of •.•1,,,rr••,..,t,, , Link, StrucbJr-<;>, Fra", ••, p",ir ",nd it"
<; I a"IDi f 1".ati,ons_
1.4. Definition
Classific"t.ion of
1.5. Motion & its
f ••.",,,,,do•••.
1.6. Inven.ions of mechanisms, Inv",.-..ions of single
Slider C.-ank Mechanism, BHM.
1.7_ Kinem••tics di ••gram of mech"",;.••m.. such •••• St.ra,ight I in ••
pentogr"ph, Geneva ",••eh••."l"m, 5t"""-1ng g••••.- moch,on1"'''', HookC', "
joint, W••t,t" mecn''''1''"" Straight line ",e"h"",i ••m, Offse-t st..-••ight
lin •• me-eh"n!"m,
1.8. In5t"nt"'neou"" ",entier of rotation, body & sp",c;e ""ntD..-d",,,, ~, its
"ppl ie" tion_
1.9. Kennnedy's
"ppl ie ••tions.

UNIT III VELOCITY AND ACCELERATIONI- ;121 ••c:tur •••s)

2.1. V~lo"ity & ",eeel •••rAticn ",nd It •• purpo"e
2.2. V•••locity 8, ",cc••leraticn di ••.g•.••.m
2.3. Coriolis component of accell ••..-"tion.
2.1I. V"locity and ",cc••Jeration by vee to •. "lg",b,.",.
2.5 Velocity ••nd ••cceler ••tion by campi",,, "l'.l••br,,_
2.6, Coo..-d.ln••te "y"tem, Loop clo,",ure equ",tion, Ch••"",
2.7. Velocity ••nd "ccolerAtion of slider c..-••nk
"'n"lytic",l m.,thod, Kl•••in'" cOnstruction

equ"tion
mech"",ism 'v

UNIT 111,- STATIC FORCE ANALYSIS & COMPUTER AIDED ANALVSISI-
(10 lE'cture,,;)

3.1. Static: +o..-e.,analY"is of "Ii"der crank mec:h••r,ism
3.2. In•••.tia for"" ",nalysi", of rigid bodiE''', M"thods. of finding
in",rtia 0+ rigid bodi ••",.
3.3. Compoundpendulum, 8ifil ••r & t..-ifil ••r suspl"nsion method".
3.4. !n"'•..-tia forces in engine mechanism, Inert!A of geAred system.
3.5. Dyn",mic1l11yeqe,iv",l",nt system II<its application,..
3.6. Introduction to Comp"t",r Aid••d An"'lysis.
3.7. Comput",r Aided An••lysi •• of Four linl, m"'"hanism••, Slide..- c.-ank
mechani",m.

UNIT IV,- FRICTION AND LUBRICATIONI-
(08 l.,,,tu, ..,s)

4.1. Types of f..-iction, Laws of friction
4.2. In"lin",d planE'.
4.3. Scr ••w threAds.
4.4. Pivot" & Colle, .••, Clutehe.. Types, p",wEr transmit't"d,
F.-iction m"t",..-i"l.
4.5. Lub..-ic••nt •• "'nd its properties, Systems of lubri"",tions,
M••thods of U<bric ••t.ion.
4.6. Friction ci.-cl., •••nd friction A"is.

6



t...-••nsmltted

UNIT Vl~ BELT, ROPE .CHAIN DRIVES,-
5.1. FI ••t baIt dr'ive, Rope dr-iv", pp." !, ClO$M 9••lt
5.2. A<::t~onef b.,lt •• on pull",)!'" V••lneity ...-••tio
~'.3. SlIp, "....-eep, (;...-o•.•n~ng of p"IIo:'yl';
5.4. Length of b.,lt, V-belt 3<pulleys.
5.5. Po•.•••...-t...-an••mltt ••d and M"'l<lmUfIIpower
~.6. C••nt...-lfug;ol eff"c-t en belt.
5.'. eh ••in, Ch"un I.,.,gth, CI•.•••••i-fH...••.t1on of ehai,n,
en",1", ;"l ••c:tlon uf ch •.•in "",d ••pr-oc:l<et~.
5.8. Angul ••.'" ,.;p••",d , •.•tiO of eh"in.
'J,<l. Hoi••tlng ~ H••"llng of eh","
~.10. Po•.•,,' t...-""",nlltt ••d by Ch"l".

(1118Ipct"..- ••••)
dr'iv",

TERMWORK SHALL CONSIST OF FOLLOWING I

<:ompound

body•..igid

" ••locity0'

G•..••phic ••.l ••elution of
mE'"h",nism by ..-el••tivE'
r-et ••.t.i on m~th(Jd, KleIn"
co...-iolie" component, of

f,,"rl-
moment of ine •..t1 •• of
method ••.
determination

wIth

I' Th...-.... ..helOt.. (H..:lf imp1i,-i"l ••i~ ••)
p..-obl••m•• on v••loc1ty. acc ••ler-atlon in
••.••IOClty method, in ••tantano"" cl>nt.•••..of
constnA",tion, 0,..•• pr-obI.,m containing
a<.•..." 1••...-"t 1on •
~., A journ,,1 con"i ••ti"g of

I' ~~perlmentat;on on any
a) Det ••r-minatitm of

8~fil ••.r or Triflla, ~•.•••p"n ••ioll
b: E~p~r,mental

••.<:c••19r ••tion of H,Klf-•• Joint.
c) DE'tE'rm],n"tion of ••lip of flat belt d..-ivE'.
O)D",te•.."u" ••.t10n of Oi$pl ••.c.,,,,••n'l: of ••"d ••,. c...- ••ny. ",,,,,,"an,"''''

th" help of model $< plot velocity ~, ••cc ••I•••.••tion

" '. v •••• t ••."m 1t.••) D••t•••..-K.~n••.tion of ••••••••mom,..ntof in",..-ti"

p",ndul"m
ii} A"Slgnment ••:-

",) OI?"~I,,,p1ng <."mput...... p"'-"9l'""rr,m'"fo •..' v••leci ty ••nd

ac,-t>l'Hat.ion of m••t:h,mi ••m.
0: In'" tHo fore"''' in •••ngin •• ~,••t:h••nl ••m.
,) L"br"<;,,,tl.en sy ••t ••m•••

REFERENCES. -

•• "'h••",...-y"' ",••chin''''

"' Tho"''''' " 1'I••"••n
Th",,"-y 0' M.H:hi,,"''' • Mech••ni""'S.

" Shlq l ••y.

" Th••o"'y "' l1"ch1nes ,Mech••nl""'!'I.

" P.L.B"IIany,, lheo..-y ,,' M••chl" ••••,H••choOn1<1m"•

" )"Qdi .••hl ••l- Th"U"-Y0' Machines; ,M"c han llim,;•
"- "V S.S.R ••tt .•••n, T••t ••.McGrawHill.

0_ Th••"ry "' Ma<::h~,,"",H••chat'll.••m••.

" Gho••h, M.o.11l,
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MANUFACTURING PROCESSES
a.E. (MECH~, Prod)

Te~chlng Sch~me ,
Lectures , 4h~s!we~k

€~~mtnBticn scheme,
Pap",r , 100 marhs
Te,.-mwQrkI 25 ",arl,s
Paper Du,.-ation,- :3 hrs

UNIT-l,- CASTING PROCESSES I ( 1118lC1ctL,,.-es)

nf metal ",,,-sting 1-
Fhl.id flow ".nd he"t

processes. Fundament••ls
Solidification of metOils,

1.1. Casting
Int,.-odur.:tirm,
t.r",nsfer.

1.1.1. Types of p",ttl"r"s ",nd m",terl.,l$ used.
1.1.2. P~ttern ~llow~nces.
1.1.3. Design conslder",tion~ in patterns.
1.1.4. I.S. Codes, melting and ca.sting met"l •••
1.1.5. Foundry CI~S5ificatiQn, tools & equipments, cOre bONeS,

co,.-e prints, moulding sands- type", p,.-opertie$ f, te ••tinQ. molding
procedure, sand. -condttior.ing equipment, co,-e m•.•king, sheet
moulding, inve5tment r'"'scttng, die c«$ttng, sl""h ,,«sti"g,
E"pand",ble p••ttern casting, sql'ee~e c••sting, vacuum c••"ting,
c,,,.•tri fugo\l casting. ..dv<~nt"-ges "nd I imi t,,-tions of ,,'J 1 ••beve
mentioned casting P'"oc••••,;;;es.

1.1.6. Casting t ••chni,qu••s for single - crystal components,
GOiting ~< ,-i!~ering of ca",tings, Melting hlt"naces op",r"ttrm,
fettling '!' cl ••antng, C",,,ting defects, Design con",iderations ""d
economi<:s 01' c"stings end "umeri<:••ls en <;Jilting sy"t.em design,
risering design, etc. - •

1.1.7. Molding P,-oce"sC's ,- Pit, mellding, G,-een Sand melds,
Skin-dried mold,,;, L.~omn,0Id5. , D••s1gn of mo"Jd from component
d,-••"dng by cen51der",tion of ""ril:".'s .dlow"nce" applicabl •••

UNIT - 11:- JOINING PROCESSESI- ( 10 lectures

2.1 lnt,.-oriuction, cl",,,sific:ation, ter-mi.l1ologyused in processes,
t.ools 8, <,<ppliances, eqt,';.pm"r,t, ,~dhesj.""p.s, flu~p.s. .."f".ty
pr•.•c.,uttor.,,,, advant ••g"'s, defer-ts - c,"uses, det",ctil,n & remedies,
limit",'t,j.ons ~, application •• of fellowing pro<:~'sse" ;-

a) Arc welding (AC& DC), C02 welding.
b} G••.s welding ~ cutting
c) Spot w~lding
d) TIG, rllG
e» Th". •.."d t
f) Sold~ring & B,-a2ing.
2.2 Solid-state welding proce~sES ,-

2.2.1 Int,'oduction, cold welding, f •..iction w"lding, ~t<:.

2.3 Welding design and pror.:ess selection ,-
Weld qu••.lity, w",ld4btl;i.t.'y, •.•••ld de5ign ••.nd procesE; "eh~ctton,

etc.

UNIT - III , FORMING & ROLLING PROCESSES : ( 08 le<:tu•..••,; )

3. I. Int •..odl'ctton t,o forming p,.-ocesses. c 1as~ific"tj ..on, Theory of
plasti<:ity ,- Moh,"" ci'-cle'-Three dimensions, th •• flow curve,
anisotropy in ytelding, effect of strain rate, mechanics of metal
fo,.-ming-,produr.:t "pplir.:ations.

3.2. Rolling ,~ Int,-oduction. Rolling mills constn.\ction &
op••r"tion, defo,'m",t10n in rolling P, determin"tion of forC"e!to~q'lo
requi,"ed. Geomet.ry in rolling, frtction "nd lc,brication.



';olIin\) of round", fl"ts ~( ",ection~. Production of s~"mle$$ t"bing
p~p••. Roll p••••s d••s1I;1n. D",fects 1n ..-01led p..-oducts. r~o

-,,,mer,,.,,l,,.
3_~. Forging :- Introduction, Open "nd closed die forging,
,~,,,••tt.n\l ••• dg.ng. full ••r1ng ",nd ••••aginQ, Kot &- Cold forg •.nQ,

, •..•~1.,,<J h",,,,mer,.~, pn,s ••es their const.ruction, worl,i"g 8:
:"'1''''<::1t 1.",S. 0••••.1fJn elf forged pArts &- forg' ng d.l"'... $1"I••",tion of
p•••tIng line, Shr1nl''''g''' ••Md other ••llo •••"nc ••••• load r.:••lcul ••tio-"".
hdeLt,.. ~, \"bric ••ti',n i.n for-g1ng_
fro:,nomics of forgH,g.

UNIT IV ,- EXTRUSION &- WIRE DRAWING , ~ 218 leet.ures }

4.1. E~tn's10n , Di..-c;ct & r-ever;;e ••~t..-"••.ion. E"tn,sIon pl ••nt
c1et••1.ls and wc,,-I;ing. Dies for- e~tn".jon_ ••taLk prep ••r",tio-n. For,,",
'''''le •.-ed for ••"tr" ••i<:m, rol •• uf fri<::tion In ••"trusie",. L"b"-lc«nt.s ,
r."t ~, <cole!e>lt..-u••lon.
O",fo..-m"t1on ~, d••f ••<,t.$ 1n e"tn"Jed p"r-I;s.
Hytlrol>t.••t1C E<"tru",if.Jn. impa<::t ~"trvsion.

m••~imdmin draw].ng.
b,b", or ••wIn•••

4.2. Wi•..••drawing' Wl1.•.•dr-••wlnq moochln••••, const •...u<::tl.on ~, wo•...~ing.
P•...ep" •...••t'.on of ••tod, fo'" d•..••••lng. Wi•...E<dr",winQs die"" m"'t.E<•...i"l •• ",nd
,1"'''1')n.
""ur-,;:.. •..••qu1red for drawIno;<. Lubri<::"nts
•..••dtu:tlon p•••...p" ••••.D"'h'cts 1n wIr •••"..-odu<:t"",
C"ormHnJof ••u-e p•.oduets.

UNIT V 1- Forming & Sh.ping of PI •• ti<::s, C••••..",mi<::s& GI•• 5.
( 8 l ••ct" •..es 1

::;.\. Int •...oduction. sh"p1ng <:er""'i<::". Fo..-od.ng & ••h"pJ-nQ gl ••s ••,
;E<t:hnul'.•••••for tr ••••tinQ gla;s", Design <::onsIde.-••tio"",

5.2. The.-moform,ng. MouldIng Inj<!<::t.lun, Blow,
t;omp•.ession. T•..••nsf ••.-, Proces ••in9 EI••••tom••..-s, RepId
p.-oe••••••Ing met~1 ",,,,trI,, & c~..-••m1.Cmat.-,,, composites.

kot"t~on"l,
P.-ototyIng,

I. Ass1gnment on d1ff ••.-••nt types of p••tte,n.
2. AS"ignm••"t on c"stlnQ and molding ".-ocess. including
_'. Assignment on w••ldIng 1".0<:••••,. ••nd wold desIgn.
4. A~$ignment on .-olling and fo.-ging p.-ot:~ss.
~. A"s1gnm••nt on ••~tru",ion ••nd •••ir •• d.-",wing proc:e",••.
6. A••S1gnonent (,)n e<::"nomic:. ",nd "Cc:-Cl"'-"CYDbt••"""bl.. by
pr-Ll<::""'S'''' •

IS! cod'~$.

1. M••tml fo.-minQ Te<::hnol~gy
by Naray"n"wrmy

2. p..-inc'pl ••" of m"''''.lf••<::t,ng Mat",..-i••1 ~ Pro" ••s ••",,,.
by J.S. C"mpboll* T",t •• M<::G'-•••• Hi 11 Ltd_

-'. P'-POL,r-tu,," T"'f.r,nology
b, KMT* T••tm M<::GrawKill LTd

4_ M••nuf ••<::t"...-ingT.,c:hnoloyy
by P N Rao



WORKSHOP PRACTICE - III
(SE Me~h. & Prod.)

T••••~Ming Sc:h,~me,
Pr",ctic ••ls,- ::;Hrs/ •••••••,

E~••min••tion SchomQ'
Term work ,- 2~'jmOl,-k".

I. Study of diff ••r"nt tool ••, m"""uring in'5trum ••nts, "p"'C:ifi" ••tion
of ~llowi.ng machine tools.

i) L••th.. ,ii) Milling ii,i} Grinding iv} SM«p••r
v) D.-'illing

2. Ea,:11 c:",ndidOlt" ••1'1",11be .-"q"ired to c:tlmpl",te ••no ",'bmit th""
following termwork.

'",l Lathe m/c::- On" job On l"the having turning, taper turning,
threading. f(nur1ing. drill ing, chAmf••ring, boring, oper",tions.

b) Forgil". and grinding of Lath •• tool ••hmdng ",11 ",ngl•.•" & It ••
rr''''''surt,me"t" - on•.•job.

c) Shaper:- One job on '5haper h,,,,ing dov{'t",il machining &
irr"'Qul ••r surface ma~Mining operation.

d) MJ.lling.- On•.• job on milling 11,"ving keyway milling S, thr",ad
milling operation.

3. D••t ••rlrJinatiOn of cutting "pe"t.ls, feed,;;, m",chining time~, other
p••r",onet",,.-,,required feW ",bo••.••job ••uch "'5 C::C5te••tim<ltion !?tc.

callipE'r".
<jaug••",

Line &
fi ts

An'Jl.. pl"te""
cdllim",tor,

me'thods of

,
V"rnier

of slip

...t't.o
"p"<:ia.1

of Me"$ure",ent.:; ,
"ystem limits,

measurement"
"ino-b••rs.

h.,.ads am:!

f'lOlf.L= A) The candidates <Ire n.Ql1i' .•.•d tLl finIsh thE' job to th",
following limit •••

i) Lathe,- +/- ~_~~ mm
il) 8rinding'- +/- 0.05 mm
iii.) Sh",per.:- +/- 111.1115mm
iv) Milling,- +/- 0.05 mm

8} Worlcboo!, ",hall i.nclud •• d••sc:r'ipticln ••.•ith detaileod
,jr<lw1ng i.e. !"l0rlcing drFlwing Qf.. "",eM .J..Q.Q. •• howing ;Ul
dimensions" limit~ fioish:i.ns llI:Q£E"SQ!1>..Lm€lterial used.
ffiachinin~ sym~ et£~

C} Theory conc •.•rning is to be taught in wm.l/shop only to
ev••ry b••tch going to worli$hOp for pra~ticals, not l.n
lectur" rLlOmsand only in practical hours only.

0) Demon"tration on differ ••nt cuttIng fluid,;; ",,.-,d th",ir
<lctual "'pplications.

E) THEORY :

(i) Introduction to machine toe,ls ••nd thcir••t t<lchmonts •
• (ii) Stand"'rds

5t",nd"rds. Interc::h"nq ••••bl ••
their systeom. Limit g••uging.

(iii) LinE'''' Me••••ur"'m••nt..'.-
hE-ight g"uges, bore 9"'u9<"", Use
",!..wfar: •• plates, pitch gauge.

(i ••.) Angul"r
protractors, levels,
Llinon, ••tE-rs, dividing
angular me"surem"nt'5.

(v) Errors in m""$cwo=m"'nt", Tempo=ratu,-e,
sine and cosine errors and "lliqnm"nt.

I'll



Te••c:h~ng
Thfl'ory1

MEeHAN I CS QE MATER I ALB
5.E. (l'1ee.h!< Prod)

Schl>mfl'l-
4 Hrs/.mek

E~~min~tion Sr.h€mel-
PClporl- 100 m••rks
Paper Duration 1- 3 hrs

UNIT 11-

UNIT 1II1-

•1.1. COl'lc"pt of .tress and o;t•.••in (linear, latG'r.l. ..hear, ••"L1
••..clu"''''tric), Hock••"S I ••w, PCi$'So,,',. •."tiC, moLlulu5of ••l •••••ticity,
Modulus of rig1dlty, streBs~.trian diagrams for ductile and brittle
",,,,t••r1 ••1s, f"ctor of 5afl>ty and working lOt•.•"••s, Hoof,,,"S law,
l:tlffCept of 3D stress state. Bulk mod~,lus. interrel ••tion between
••lasti •...moLluluo;.
1.2. A"lal for<:•• di.gra"'lO, streB'" "trioin and d••formations in
determin ••te homcgen••.ou•• and compcBite bars of followinQ type"'.

II Pr,"sm••tic
2\ L1ne•••.ly v••rYlng and
3) Stepp ••d s ••ctions under concentr"t ••d lo"d !< self wt.

1.3. 1'0"1,,1 streo;s"" ••nLl5t •.•ins in det",rm1n",t•• m••mbers- I'o"i••l
$tr'"s"" ",tr ••.ins ••nd d••forn,ation" J.n following ind~t ••y-min"t'"
homogen<?o,"s••"d compo••t t •• bars.

11 Pr'iBm ••ti<-
2) :...in••••rly vaql1ng ••no
3) St~pp",d b••••.•••duo! to r::onCI'l"t•.••t •.•d lo"ds, self weiQht ;and

temperph,r •• changes.
(08 ler.ture"l

UNIT lI1-

2.1. Pr~n<:ipal "trfl'~a",s and ~tr~in"- Norm••.1 ••nd ••h••ar 5tr ••ss~~ on
any obliq,," pl.nes, t:oncl!'pt of pr1nciple pianos, L1eviation of
••~pres"ions for pr~nciple stre.s,"," strain and ma~imumshear "tress,
pos1t~,-,n of principal pl ••ne!'! •••nd plane •• of maximum "h",,,r,
Q, ••phiCal ,"olution uainQ Mohr"s cir<::le of st.-esses, combin••d effect
of shear anLl bending in bl!'a"'~'

2.2. 5t •.••in energy ill'ld 1mp••ct- Concept of str •••in ~n••••..gy. Deviation
and il••e of ••"pr"'S510ns for d&formOlt10n"5of ,,"i ••lly loaded member"
under gr",du••l, "udd••n ",nd 1mp<l;ctload". Str ••in enert;ly due teo 5",lf

we,i.ght.Th",ori"" cof f •.ilur •• _ 1'1""i,,",umstress, m••"imum strain, M",,,. Sh••••r
stress, M••,,_ tot"l str ••in 6'nergy_

(10 lectures)

•
:'>.1. Shear forc" ••nd EMdiagr",mS- concept "nLl defln ••t10n$ of SF ••nd
EM 1n determin ••te b••••.m•• d~,••. to con<:ontr ••teLl, UDL ••nd uniformly
v••rying lo ••ds and couples. R••.1ation betw","'" SF,FM and inten"ity of
loading COn,.truction of SF and at'1di"'grams for c••.nt11 ••r","lO •.•impl'"
and <.;o",poundl:Iea","••nd bent. defininQ cr1tical and m"". v••.lues ••nd
P051t10n of point •• of I:ontrafle~ure.

Construction of load~ng diagram~ ••nd FMD from SFD,
construr.t.ion of 10",diQ L1iagr••"''' ••nd SFD from 8MO.
510.... and L1••flect~on of b6'am'S- R••lation between EM, 'Slope.slop"
and L1",fle",tion for d••tE'rmin••te beam••. Double int"'g •.••t.lon methoLl.(
M""',;;tuley""m••thod)I de,"iv"t~or, of formul'" for slopl!' and defl ••<:tion

for st ••nd••rd cao;E's.

3.2. Ee"L1int;l stres ••eiil'- Th",ory of $:impl'" bending, a"",~,"'ptions,
derlvation.. of fl ••~ure form•.•1",. s",cond moment of "'r.... of ",ommon
",rOSS $••<:t1.0nwith re ••p.o<,t to centroid ••l ",nd p••rilll ••1 a"e$. Bending
st •.e.n, distribution diOlQ.-"m. Mom••nt of resi$t",n<:", ••nd ••ec:tion
moouh'••.. C••lculation of forc •• on p"rti",l ii''''''' of croS!> "",<:tion ••nd
MRoffered by partial ",re••.

,,



(08 lech""e,,l
UNIT 11,'1-

4.1. A"i••lly lQ••ded cQlumns, concept of buckling
d",ri •••tion of Euler's formula for bucklin~ load for
hinged ends. Concept of equiv ••lent length for
cCI"Jditions, Rankin",',; for'ffi"la. for'mul••e- given by IS
108d" on columns, Limitations L,f Elll••,-'" formulae.

Df cDl"mr"
co Iumn •••i t.h
V•••• iOL.S end
ende. s" f",

4.2. Direct and bending strest.es in short columns "nd other
structural c:oI"Ponents. Stress distribution di.,gram. A>iial lo ••d with
s.ingle eCl:",ntric .""If weights combined with l",t1"r••l loads. r:oncept
of core of •• section .i.e. middle third rule. •

4.3. R.C.C. struts ",nd ",nlumn",-
Design for no tension, Beh"'v,iou,-nf crmer'ete in t",nsion ••nd

.its limit."tions. tensile strengtn of R.C..C. and P.S.C.

(08 lectures)
UNIT 1,'1-

5.1. Torsion ••l shear-str"sses,- Concept, d~.rivation of sne",r
dist,ribution formula, she",r str","''' diGtril1ution diagr ••ms for
",ymm••tric"'l ",ecti,,,,s. M••". ",nd average ",h.,,,,r ••tr"'ss,
cnnne",tion b••tweer, flemg•• and wi'b.

stress
common
she"'''-

•

of circul ••r shafts,- Stress"s end strains ••nd
det ••rminate Ghafts ••nd indeterminate sh",ft'" of

homogen-eoL's or composite ciro;,,,lar cross-sE.'ction
twisting moments. Deriv",tion of torsion equation
to combined torsion and bending end a"i ••l force for

5.2. Tor"ion
deformation' in
hollow solid
subjected to
"t..-es"el5 due
sh",fts.
5.3. T~,in and thielc w••lled pressure ve$sels.~ Stresse"1, "train and
deform",ti<:>r: in thin walled se",ml••ss cylindrical ",,,d spheric",l
ves ••••I" duE' to intern ••l fluid press~'''''''s, change in vol~,mE',
canst",nts. Effect" of additiio"al compres5ible or incompressible
fhtid injected und••" pn•••••sur<>. Use 'of IS cod"!.

REFERENCES:-

L

,.
I.: 3.

,.

Mechanics of m",teriais.
by Timos~,onl<o

Mech••nics of m",t••rials.
by Be",r & Johnson.

Strength of material.
by R",m",murthum.

Mech"ni<:s of strur:tures Vol. I
• by S.B. JLmne..-k••r

C-h",r"t"r Pl.\blishers
~. Engg. mechanicS.

by K.L.Kum<tr
TMH
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T••••ching 9ch",,,,.,--
Lectt''''&''OI- 4 H•..lit •••••••"
P•..actic~ll- 2 H"'s/•••a••k

UNIT 11- FLUID STATICS

FLUID
S.E.

I'ECHANICS
CMp.ch, )

E"",min"tlon Sc,,<:'.,.,.,~
l'hE'O"'Y'T 1~0 m"..-ItO;
1'••.•..••••••o ••.k'- 25 m••••.k"
P"pe •.. lk.'•..••tionl- 3 h,..s

(08 lectl''''elSl

Fluid p•..ope •..ties lind definition. definition of fluid. viscosity,
£h~ll, modul". of el."lt.icity, V",pou•.. p•..•"s ••"nt, ••••,..f••.c•• t~n ••ion.
,-"'pill""'ity, speed of sound. P•..e" ••" •..••••t ••.poInt. liquid p•..esliu",,,
on pl"n •••••.• a. ",',•.v••d "",•..fOlC", ".,nt....• of p•..••••••,.,,..••• manomete"',
diff •••..enti ••l, in mic•.o, Buoyancy lind ••t ••bility of flo"ting ••nd
••ub"'•••..q••'" bodi •••• - d••te •...min••tion of "'••t ••"'••nt •...ic height. Rel",tiv ••
Equllib •..ium ho""zont ••l ••no v•••..tic ••.l acc •••..••tion. unifor'm •.otation of
op",n "e••••••l ••• P"••c"l's L•••••.

• UNIT 11.- KINEMATICS OF fLUID FLONI- (08 lectu •.e,,>

Typ••s of flo •••, deflnition of litl!'••dy. unst ••••dy. unif", •.•••, non
unifo •..",. I••••in ••.•.., h, •..bc,l••nt. 1D-2D flo •••"" st •..••••.'" lin ••• St •..••••k lin ••,
p••.th l~ne. St •..••••.., t.',b••, ir •..ot ••tten"l flow, concapt of ""Iocity.
pot •••.•t' .••l and ••t •..•~••'" function, flow n••t (no ",••.th ••",,,tic ••1 t"'eatm ••"t}
Cont,nuity equ ••t,ion. 20 EulR•...•• eq""tion, B•.••..noulli' •• ""q""tiCln
along a ~t •..eam lin~ fo,.. comp"R~••ible and incomp•..e5~ibl~ flow", ~nd
it •• "pplication, Pilot. tube, Venturim ••t ••••., dtffirenti"l mono
"'ircul •••..5h•••..pe "''''Q''d mouth pi ••ces and o•..,ifi<:s •..otom"'to"., l1••tche~-
•..e<:ta•.•Q'.'la.... t •..iangular and t •..••.p••zoid ••l end cont •..••ction ••nd
co•..•.~ct'on fo •..v••IO<:it.y of "pp•..och.

UNIT lIII- LAMINAR FLOW.- ,lil8 lectu •..e••>

Oll'flnition, •..••l.tion h••twe.en ••h•••••r st •..••ss ••nd p•..e.E>'H'•..•• 9'""di"nt.
flow b••tween p"•..••llel plat ••••• cI •..c"I"r tub ••,.. Co',t.t.... flow.
Lub•..ic ••.t ion ",••ch"ntsm, H"'gen poilie, .•i II ~' •• ThE"o",y, Hydrodyn••micall y
smoot.h ••nd ,,-o"gh bound"'i ••••.
TURBULENTFLOW,~ Oe.finition, Pr",ndtl' •• ",i><ing l""gth tl1•••o•..y
l(Jga•..ithmiC and p••.."bol~c velocIty, V•••..iat'on of flow thro •..•gh pipe,
m,nor 10........ in pipe •• and fitt~ng,., D••,..cy~Wei5b"ch equation fo •..
fr,ction"l he"d loss, Meoddy di ••~•..••m.

UNIT IVI- FLOW THROUGHPIPEI-

•• •.••"'••rv'or. p.lpe
p••r"llel, gyphCln•••

Reynold'.. experiment. P'P" discha •..ging from
cor",ect..lng t •••o r •••••~•..vio,.., pl.P". in • .,ri ••••• nd
T•.an••ml.tl.on of pow••..- ••nd flow through no~zl",.

Int"'od.,,,t.ion to "Cllllp•..••s ••ibl ••. flow, 100und•••av••••nd M"'ch nO.
l"t •..oduc:tl.on to un••t ••••dy flow in clo!$ed condclit, oscill ••tiol, of
11q•."d, ph"nom••non of ,",urg"s ••nd •••at.er h",m",.,•..•• nd oth ••••.. th",i •.
control.
Di "'00"s' 0" s-O i "'••.•.•••i on s homoQ,""",1t)l-d i mens1.","••1 •••.•.••Iys i •• m••t hod,
R",.l"g"'-" method ••nd Ej'",kin')h••m'•• Pi theo •..",m, M"del ••n••ly ••i,.
Dyn••mic force... Oim~t'1sion Ie ••••no. - sim;litud.. b••seo on
Feeyn"Id'.., and l'1••.ch numb",,..,,"

UNIT v,- CENTRIFUGAL P\JI'lP8,-CCPJ C 08 LF.CTURFS >

lnt •.oduction CI••.••&ific",tion" of c",nt •..ifl.lQ"l pump'O
compCln••nts of CP st", •..tinQ and •.•orking of CF' - H",ad$ of P"lIlp5
E.n•••..gy conv••r$ion in •• C? . Va•..iation of Eul",,.."'Oh••ad •••ith v••n••
ILh••pe•• - Eff ••"t of finit •• n1.Omb•••..of v••n••••on E',l""..-h",,,d LO••••.8$
••nd ••ff.cien~l"!$ - Minimum••t;.rting ••p",••d - limitation •• of ",-,ctlon
11ft ",,,vit ••tioto ••ff.,ct: of cavit ••t.,on - ",•••thod.. to p"'ev«nt.

,-.



-----==~--------------------------------------------------
•

t:av.lt",1:,ir.m - detection of C""1t,,,t10n. Net P'~"l.jt.ive ••"et,ion h••"d
H",,,,d lcss due to flow " ••,.-1••t10n - pumps j,n "'p.-"'11",1 ",nd "",-1""
"0,",<:1,f1" $po••d - pe,..-formance of centrifugAl p""'p';.

LIST OF PRACTICALS,-

1. Vist:or:ity of given liquid.
2. Study of ",,,,,.-,,,,,,,,,,t •••...•
3. Sh,dy of ",t",biiit,y of floating bodies;•
••. St,uoy of forced vor-tel'( 1rI'.~tlon.
5. Flow nat by elet:trical ",,,,,,logymethod.
6. Study of flo •.•p",-ttern by us •• 0+ h••lesh •••.•"ppar .••to,s.
7. V",rifi",,,,tior, of B••rnoulli' 5 theo',..a",.
8. C"libr'ltion of VentH•..im,~ter I Orifi<:~'m",ter"
9. Study of sh ••rp~edged clrt:ul",,..orificelmouthpiet:e. (
10. Ver-ific:,~tion of moment.•.•'" ••qu"t10n.
11. Study of l"mi"..... :"nd t.u,"bulent flow by"""" "of R~.ynold
app",..-",t."".
12. Study of flo", through pip"'.

Any "'ight p..-•••ctic",l of t,h" •••bovE' ••ho'.d.d be con,pIe-ted.
Or~l is b~~,ed 0" •••bove 'practical".

RECOMMENDED BOOKS.

1. A tEn,tboo\< of flu1 d mechanics •••nl:! hyd,..-"•..•111:" m"'chinE.'"
by R ~~ E",,,,,a1* LaY.mi Public: ••tio""" Delhi.

2. Hyd,..-auliC:"" ~< Flu'id M••c:hani,: ••
by rw. P N M",di, S Ii S",to.

3. Fluid M",c:haniC:S, Hydraulic: •••• nd Hydr.I;O.,llc Ma.;:hines
by S R",mamrutham* 'Oh••np.••t. R,d &. Son,.;.

4. Fngg. Fluid mf~chanic ••
by K L Kc'ma..-
~. Ec'..-os"" Public""tions Hou",•••, D",lh1.

5. Fluid M",ch"",,'!c,;and Machinery
by 5 K Agra",,,l* T",t.a McGr"w Hill l_td.

JJi-
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ELE[:TRONICS AND DRIVES
i'lecl1. " Pn,ct.)

ElI",m1n"'tlonP,,~e,..-,
T"rm work,
P.q"er D',.<r",t,on

re ••chinq "eh ••""",
L••eture l 4 Hrs/w"'''k
Pr ••<:tH: ••I ••, 2 Hn./w ••••I'

INDlISmlAL

'"'

UNIT 1.-

Indm.tr'i.1 ••••fetyl Electrical shock. "'afety in the workplace.
g'-our',d'.nq. EI ••ct.rical "ymbol, wir1ng diagr ••m". motor- connection and
te'-minology. Power- distrlbut,on "YOlt••",••• t •.ansfor-mer oper"'tion ",nd
",ppl ic ••t •.on••, transform"'r c:onn",ctionlS ••nd ••ymbol. !M'b••t ••ti......, in-
plant di ••tribution ••• 1o.ctr><: power ••nd en•••.gy.

UNIT II,-

Industrial control devic ••••• Primary an~
m••nually opsorat ••cl ••witche,.. mech,
tr''''n5ducer5 and sen"or ••, a<:tu",tor ••.
bridqe m"""uring c1,-cuit,., thyri"tors,

-01 devic:,. ••,
.od 5witdle", ,

,1: instrum,;,nt5,
.irc"it .•••

UNIT 111,_ (1111lecture ••)

AC gener"1:nr-s, DC gen ••r-••tor ••, DC t.1otor••, AC motors, motor
!Oele"t •.on, 1n••t ••ll"tion and <nalnt~nane ••. R••l ••y$. el ••r:t..--omechanlc"l
<-ont"''''l r ••1••y". "olid «t"te r.l"Y5, t.imir.'g r..-I"ys. l.atching r ••l ••••.••,
r ••lay logit..

{1116lect.ures}

Conta"tor-.. ..nd motor "t. •••...t"' •..". M"gn"tic cont •••ctor, ••n:
~"ppr-.-••,.••ion. cont.c1:or- siz.1O ",nd ~••t:l-ng", m"<;In",ti<:motor- ",t"rte •.".
"olid "tate con1:"ctor.
Mo1:orcontr-ol circuit", Motor prot ••ction an.:l •.n"t ••l1",t.ion,
"t",r-t:l-"Q, motor .-.•••.••r ••1ng and jogg:l-ng, motor st.npping, mot.or
,--o,ntrol.

UNIT V.- {1'l6 l ••ctur-e,,'

Typ.... of control ,- Motion control, pr-"'"••u•.•• control. temp",r-",tur••
control, tim ••• contr-ol, count contr-ol. sr=qu"'nce <.:ontr-ol. Pr-oc••" ••
contr-ol ••.,.••t",m$ , types of pr-oces ••••••• ,.t.•.•~"t"re "f contr-ol "yat ••ms,
controll"'r r"<;pon5e5. de.t •••• cqui ••it,on "'1",,1:••'0". Introduction to
l.ontrol •• Ov"r CNC••nd robots.

REFERENCE BOOKS,-

1. 1.-..:I"<otr",••l El ••"tronic,",
by Fr-••nk D Petr-u zell ••,
Mc Graw Hill

2. Industrial Electronics ",nd Cont,"ol.
by Bh••ttachary" and Ch••t.t ••r-ji,'"H3. I'-'le<:t'"ic••1 T"<:h.
by Edward H••ug"".

4. DC 8< AC m/e.-
by Liwshets, Gar-ik 3<w••il

5. Control of Electrical M••ch:l-ne••,
by Bha1:1:••eh••ry~ ~nd S1ngle,
New Age Inter-nmtion ••1

•



b.

,.

•
•

LIST OF EXPERIMENTS 1-
GROUP I,-
1. (~) Study of digital multim~ter

(bJ Sh,dy of eRO
(c) Study of wh""'t<;ton~ b.-idg •••for me••su •..••ment of •.•••.,15t."'nc ••••

2. Full-wave rectifier- c:i,..-,~tit ••longwith c:"p",,:itor fi,lt,er.
Meas".-ement of r-egulation ",,,d ripple f""t",".
3. fa) 8JT timed switChing circuit.

(b) Multivib..-"tor oscillator as " flasher.
Tri"c/Oiac lamp dimm",r circuit.
(a) Sine w",ve escillatol'" using opamp.
(bJ Schmitt tr1.g'.1""- ci..-cuit u••1n'.1 apamp.
(e) Pulse generator using IC555
(a) 8ina,-y to 7-segment display.
(bl Four- bIt binary full adder

GROUP II,,-

<- Sh'dy o. single pha"" .00 th..-e'" ph••,;;'" ",I ternator,. Study o' 0< gonp...-,~to.-
3. Study o' 0< motor,. Study o. single ••nd th..- •••• phase induction mot.o""

\.. • Shody o' three pha"e "yn<:hronous motor".
6. Sh,dy o. <;t"pped motor '0 det",i 1.,. ( •.) St"rt.er 'oc 0< motor.

'"' St ••rtel'" 'oc .< motor

NOTE: -* Minimum " e~peri/llent" should b•• dOlle from group I ••nd ••11
"'''p",riment. •• from group I r arp. compul"ory.* The termwor~ m"rk~ will be based 011overall perfor",ance.* All the "'''periment. •• applications ",hculd be "hown prClctically in
mech••n1ca1 wo,-I<;shop_

c
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UNIT-I._ AIR STANDARD CYCLES ,_

-u

5<: I-.Qm""
i00 m,,,-k,.
:;"5 "-.",,"k5
25 m"•.k",
, 3 ht'"s

E"""min",tHm
P"P"'''- ,
T •• ..-m•••c; ••" ,

""'<-Ifo.f :P"P+~"dc••.••tior'

ENER13Y CONVERSION
(S.E'. MFCH,)f,""'<:h'ng SC:h"m", ,

LE'<:t"t'"~•• , 41-.'-5/"''',"1:
P..-"<:tu:aIs, 21-...-••/ ••••••1:

Ai•.•• t"nd ••..-d <:ycI••••,_ Int,'oductiOtl. L"',..-not"'y<:I••, .dt'" "'t"nd",..-d
<.ye-I••, Ai•.. +uel c'y'01••, Acto,,,} "'IreI••, Th""m,,I ,'fficier,c'y.
8t~,..-IJ.ng, Otto,O, ••s",}, Du"'l. CombustJ,on <:yc:J••, D"''''-iv",tion 0+ theu-
ef+i<"£>n<:y ••q""ti.on, "'1"'1,,, "'n<lIysi,., cClmp",..-isionOn th£> b"s~s of
h"oilt input, <.ompr••.••siCln ,..••tiCl, M,,~imump""ssun. "nd t"mp•••.••tu •..••.,
m",an ••f ff'" t~y" pr ••s ••,''-'''. '

UNIT_ 11,- Ie engine
10 h••.••

•

iJ F"'~I ffO"ditl9 system •• Of 51 "nd CI eng,nr.-s H"~Clrit.ir.:••1 "lr flU"}
<:onSHI.,..-••d:}on, "r",}!n•• r"q",ir ••.m"nts of p••trol "'ngin"" "'."pl.,
<:"..-b"•.O!ttor. SoIO!~ typ., CArp',rettor. Provtsi"'n for st"rting e<:onD"-,y
'"ng'" "'t::cliJ"'..-ation, <;omp",,.-,,.,,tinqJ •• t ~~t",S1mpl~ nummric"l p.-obl ••m",
.jn ,-«rbu..-"tton, fLu"l if<J••ct~o" i.n Cll.••••"'l ""g.''''''''', st.udy of f""'I-,""pcc",1-' ,

;.i) I<jl"t.101, "ystem,- Ig,"tion "yst",n reqI.'H".,.",••"t, t,att ••ry
~g",t].""-,, magneto 19"'ti.O,.-,, ",1"'<':tr<>n1.<:ignit.ir.m s'Y'""t"", ~n t",o
••t'-Clke 5""9'''5"'', Ig,.,~tHm ttm1"9' "'p"rk tirroing ",dv"""",,,.
1u_) Ce'elling '"-ystp-ms'... F"g i.n.. r.;"Cl11ng "'I'" t",,,,,,, th ••...-mo"t.<t.•"dd1t~-,,,,••.

~yl "ubr1<:••tt,m,_ M••chant,,,,, of lubrit:atior" diffp.rent .,,,,tho,,,,,,
,nf.'Ort""t. Pi'"op"rt1,,'l; of l'.,br~r.:",ti"g otl",
,-j St",'t,ng "eth •..•ds of IC "'''g;'''''",

", I Gelv"'n'ng 0+ IC ••ngt" ••••, '-"'q"ri"o'''nt, "t"dy of +YP,r.:"'l "y"t.~mfor <:on'l;t••"'t 5pf'ed ,md vari ••bl", eng~n••.

UNIT-III,_ Combustion in 51 And CI ~gineSI_
\0 hrs )

f1",m ••
fuO'I••,

C,"mbust,on in 51 ••ngin ••••, Igni.tion Log, v"Ioc.ity of
p
rn

f.'''9 ••t1on, D••ton"tton, pn"'gni ti On. R,~ting o'f ST "ng1n",s
octa,,", numb••,. Dop•••••, r.:ambu••t,or, c:h••mber +0' 81 ""gin ••.
Comb"••.tion 'n Cl "'''g"n",,_

D~••••"d knock, E+f••<:t Clf en9~n., V•••.,abl". •• On .ignition d"l ••y "nd
;,.,r."e~" Rating of CI O'ng~tl.. f, ,"I •• <: •• t,~n.., numb",•.., p",formanc.. numb••",
<'O"bu5t~cn e;h••mb•••. fClr Cl """,1n",s.

M••••sl.lr ••.m••nt of
"'''1""<;,,, and
Sll.,ere h''''9 ~ng
o,nl.,.,.

( 10 h••.••

•ndic",t ••c POW""'. br ••k", pO",<:.<r.Mars", test, """''--gy
••+fOc~"'r,c:y e••lcl'l"t..ion". Ins "P»'lftr.:"tt"n,

of Ie ""g'n",,,, tl.l"bot::h"'-g••,-.. '''I",m.,nt",.y d",t",,}1.,

bot 1••,-" "'nd P"",••r pia" ts,.- Load "urv ••••, 1o"d d"...-"tJon
••n••ly,.t ••, el ••ment!5 0+ cont,"ollinq tho <:ost of pc•••",,-

,10h,..-,,,}UNIT V.- Economics of power 9.nRr~tionl_

•.h gn O' ••••..s' ,r ••
~,''-v••••, cost
p'",nt.

Prtncipl... ",nd worldng of high 0'-"'''''''''''''- bot I••,"""
10"'f~l ••r.,B••nson, V",lo", S"h"Hdt H••...-f'm"n,G••,-tm"nn tlfJi.l>-'r<>.

S"p,-'r c"'itic",1 bOil ••rs, flvHti. ••«d bcr.! boil •••.•
St""m ""'e'•.••••.pl"nt. Di••••••l po"''''r pl"nt, 1\I""I""'r pow••r

""st •• fuel diJ;;po""<1" Cooling to"", •.s u••••d in pow,",-pl"nt •••

L"mClnt.

17



•
•

List o~ P,..",,:tlc••h•.,-,Any 8)
I. Study of C•••.bu..-",tion •••nd Se-lex Ca...-b",-"tor ,~nd .•~'el injection
5ytem of diesel ••ngin ••, 'Elo""ch fuel pump.
2. Study of ignition systems, EI",cb-oni", ignit~on lSyst,em for hJO
wheeler.
3. Study of !:clOling systems of I.e enginl<'.
4. study of Lubrication systnm of I.C. engine.
5. Study of trial on pet,rol engine "I'd to d••t •••.mine its p,,,-form••nc"
by h••",t b••l~nce sheet.
6. Morse test on petrol engine.
7. P",..fo,..•.••••nc:•• teet On die ••••l. ",,,gin •• to d••t ••rmine t,herm"l.
""""1-0••,.,1<::,,,1••ffici ••"cy, F.P. by william's lir\l'), p,~rfon.anc•• curveS.
8. 8tudy of c",mbustien ch"m!:l ••r,; ~n S. I. "'''gin'''.
9. Study of combustio" ch",mbe,',. in C. I" •.•rHJine.
11/1.Vi.sit to Nuc:l"••.•.end Hyd•.••"lic pl"nt.

RECOMMENDED BOOKS :-

1. Inte.-".,l Combustion Engin" ---} 11L l1",thc". & R P Sh",.-m'"
2. int •••.n"l Comb'lsti.on F.ngine ---} V G.,;n",,,,han
3. Th•••.m'"1 Engin •••••..ing ---} P L B" 11",ney



Tea~hinQSch~~I_
Lel.t.u..-..,.1_ 4 Hr-s/w~ek
Pr-"",tlc,~l,_ 2 Hrs/ •••••el<

UNIT 1.-

WEB I AI. SC I ENCE
S.E. (I'1ll'ch l< P,..-od)

E><""'in",tion Schemp.:-
Theo"-YI- 100 m&r~••
T",rm"o..-kl_ 25 ",,,rl< ••
P••p••..- Dur••tion,- 3 h..-'5

1.1. Engln ••••..-ing m••t""'-i"ls:- Met••l_. non-",••t"ls G'Jeh "'$ r:"'''-'''''"C$,
pl""ti",s •."d polymG'''-". compO'Slte m••t",..-i"I ••.

1.2. SlRUCTURE OF MAT.EBIALS:_Stn":tur",.. ..nd their prClp",..-t".
cO"'''l ••t.Hmshlp in "'elation to .nQinee •..ing m••t •••...i••lI.. ind"'''''Q Df
l ••tt,.e:e r,l"n",s ••nd di"-~ctions. Plastic d"form ••tion "'""ch••ni!!,,,••.
Defo"'m"tion of s"'gle '-"yst"ls ••nd polye"'y'St ••llin.. met"l",
lmperf",ction •• 1n cr". ••tals. dls10c ••tions ••••orh, h••...-d""ning. Cold and
hut worklnQ of m••.t ••ls.

'.3. PYROMETRY:_Principii!', oper ••tion ••nd uses of v••rIClUS
P"'''O'I\eter , Tl'1••r'llO<:o,"p1es 'II"te •...1••1••, •...••••i gt""!:e pyromet",..-,
Disappe ••rlng filament py..-omet••r, total radiatlCln Pyromet •••.•

UNlT 111-

',.
••ddy

~'. 1. MECHANICALTE"STING,-' T••n510n test- EngineerIng <lnd tn,,,,
••t •..•"SS--••tr ••I" ce'rve$, conven,;ion rel"tlonshlps. ev"lc'ation of
p"-Clp••rtie". Num"'''fc''l b"",ed on t •••nSio" t ••st, typ"s of ••nginee"'-ing
st •.••"s-"t •.••~n ""rve,." compres ••ion tE'st, C"pping tEst on sl;n",t
m",tal. H••..-dness te ••t- B"'-i"",11. Polo1, Vicke •..••, Rock••••ll
""poorf, c:I" 1. 'SceIeroscop". Duromet",r, Moh.•• test, Mic•..o I"o••..-onl;'••,.
••,,,I r'••rdn ••,." conver";,.on ••, r"'p••ct t ••'Sts - Charpy "nd lzod. F••tlgue<lnd e:•..e••p te ••t.

2.2. NON-DESTRUCTIVETESTING:_ Visu ••l insp""ctlon, M"Qn",flUH,
P"'H?t..-••nt test. !Soni" ••nd ,.,1t.ra,,"onic t ••••t, r"diog..-"phy and
'-Lwrent t. •••• t.

E:.x'''''pJes of sel"ction of NDTand "'""ch,,nic;ol t"$tiny method ••
fClr ,.",l.,,,,t"d Co"'ponEnt•• lik", ",..-;.nl,sh"fts. g••" •..••, •..,,~()•.. bl"de$ ••te:.
W"lded }o~nts, st ••••l and C.I. C•••••ti11o;1,•.011••0 prode,,::ts.

UNIT 1111-

(08 le<.tu..-es)
-~.l. E"QUILLIIlRfUMDIAGRAMS,_Rl;!lat••cI t ••rms ••"d thei..- definitions,
Hum., R"t.h.,ry's rul •• of solid soIL'bility, Gtbb's ph••••'" •.,-,Ie.
[<olymorph"'m, $olidlfic,~tlun. o"'"d""ti<: g•..•:""t.h. Cool,lng curv"",
pluttlng Qf e-quillibri,,_m dJ."grlrms. I~v••r ..-ul••. l"omo•.phou•• syst ••m.
CO~.lng. f'"tetl", system ••, p" •..ti " 1 eut",ti!: "yo;tem... other
t"-",n!!f,-,~m"tion, nOn "quil.lib'.ie,m CCollng and Its eff ••ct.

~.2. STRF-NGTHFNfNGMECHANfSMS,_R••fln"ment of grain
sol\Jtion h.•••.deni"9, di ••o!!'•..••lon h",..-der,ing, ag••
m"".t••n••1t.l<: t""n$for", ••tiCln. Co",po••it~ materi"l ••.

UNIT IVI-

sI~ ••, solid
h••rd'mlng,

(08 I~ctu•.••s)
4.1. POWDER METALLURGY,- Adv",nt"ges and limit ••tlbns,
Ch",r••ct&'''-"s",tlon ol'nd t ••••ting Clf met••l powders. Pow",.. manuf••"t>,'r••,
pm.•d••~ ccndItloning, P"-Cd"cUon of sint"r"d ••tn,ctu""l compon"nts •
••••If lubrl", ••ting be••..-in'"••, ::emented C•••.bide", c••rm•.•t5, "lnter",d
c",blde cutting tool". P",f,..-,."tory met"l". Elec:tri""l cont"''''t
"<lterial,.. f,,-"ction m.teri"I ••. Olamond impregn ••t",d tool ••,

''1



m«teri ••ls,
c"thodio:

5.1. CORROSI ON AND PRF.VENTIDN1- D,-y corrosion. •.•••t
of co,"ro!>!o,""pitting corrO",ion, 5t •.••."" c"",-",-0510n,
c .-",<:1<: in9, cavi tOttion caustic: ••rob.-ittlement,<:o,.-rosion.
Prevention of "0,-,-m<10n, s••lcr:tion of
components, modific~tion of environment,
cOdtings, anod151"'g, inhibitors,etc.

108 l"'t:tu.-es)

corro",10n. Types
cracking, 5"""on
inter g..- ••n•.'I •.••

d ••,,1g..-,. of
protection,

,

ton implantation

5.2. METHODS OF SURFACE INPROVFMENT._
i) Su..-f"ce properties of b••.s •• mOlt••,..i ••l" like
struct",..-al n"Quir"''''lOnts fo..- met••, to m••tal "nd
depo$iticm.
ii) PI",t"ing , ",cOlting, v••pcll\r deposition .md
pr-oce"" ••" •

T•••.fIlWO•.k 1-

LIST OF EXPERIMENTS,-

str"""gth,
nOn metal

••.dhe"lon
to met",l

-

1. Tensile t••st. On mild ~t~~l and aluminium t~st piELES.
2. Comp~ession test On L~st iron and b~ass test pi~L~S with
variable LID ~atio.
3. Brinell ha~dness test on st~el, C.l., brass, aluminium, etc.
4. Poldi hardness on st""l. C. I., b••ass """ldaluminium t>!"st pieL"'S.
5. Vid,,,,'" ha"dness te"t On mild ste~l, alwninium alloy, b••••ss.
H.B.S "tc.
6. Roc:kwell and ROI:k",•••ll s".pe~ficial test 0•.•d.i,ff",..••.•.•t "amples ",ith
diff~ •.•••.•t 5<:al"".
7. hod a"d Cha,..py impal:t t"'sts.
8. E,-ie:h"." !:"ppinl;l t",,,,t on minimum th...-e... difh"r ••."t sh"et metal
samples.
9. M"'gnaflw< testing, <:lyepE.net.-amt testing ",nd ult.-a"oniC ti!'sting.
HI. Effect of cold "'o,-kir,g On h"'relnes" of minimum t •.•o m",te...-ials.
11. Calib...-"'tion of tensile test,ing m;z,chine by using load c••ll 0•..
load •..ing.

~~OTE,Stc,dent should p••••.fo •.m at l"''''st eight m:periments to c•••r'~ify
too ter'mwOrk.
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-- _'__-r---- -----~-----
WORKSHQP PRACTICE ~ IV
S,E.(M~~h~ Pr~d}

'eaching Sr:h<?mf.!:"
f'r-,ut~r-"I, - 3 1-I"''5/",,,, ••k

E~~mi~~tion8ch~m~:-
T.?rmw"r-k: - 25 ",,,,,..-1, ••
Or~l:- 2~ mark5.

I. P"'-"'p"r"t.~Qn of p••tte,..-n, C"!litln~ of p"tte,cn, in"pDct:,-,,,, ;;o;nd
te ••t1.ng of the sam••. Act""l wl!tight c:••lClll"tion. l"ield and r:O!$ting
of .it,,", .•,muld be- performed.

NIIH, Items should be th •• pilrt •• of m••chine teools ",.g. Pulleys.
E••.•••cket'5, foot •..••••t lev",.-a, f.!tc.. Allotment of job to E'",<:h stud ••"t
<;huuld b", ••uc:h that ~."•.iety of th •• product.,; should com", out.

2. Dis"'!li!5emblyand "'S!liemblyof following meehan,sm •• for pr~ventlve
m.\l. f1 l •• i n ••n<:e •

,,} All ge ••..-ed he"d stock
bl Apron mer:h ••n~5m
~) Quick return meeh"ni ••",

'. 0"••
l",the,
mil' ~ml"n

~ompu!liitejob involving different m~~hining op~,..atlons
shap••,... "Iutter. drIlling. Olilli,ng .,,,,chine. (Gr~",p
3 to 4 students dep"'nding ~'pon th., work involved)

oc.o.
NOH-::- H",,-ket,,ble utllity items ••he,uld be •••.!Iert~d
on"",uf••ctu,...d a•• pe,.. IS code,.;. e.g. Bench Vi"",
]""'1<••• H"md J""""s"'. ""tc,.

••nd it
Screw

should be
&. t"ggh'

I

4. Deter,""n••t'on of c..,ttinQ "p••••d••, f,,'?d", ma"hlning ti~ and co"t
"'quir'ed fo'" ,~I;lovejob ••rod !';ho~,ld bor ccmp",red ","th .,,,.-I'et v",l",e ",nd

. ",t ••s.

NUI~,'

A' The c;",ndidat,e" ;;ore """quired to flnish th", job to the following
Ilm1t •• ,

i) Hachine shop
1i) ca"ting

+1 .. 0.05 mo,
+1- 1'l.5 mOl

81 Workbook ••.hould
d."'wing ••.• ",ss ••mhly
fl".,,,h,ng p,-o" ••••l<••••,

inf_lud ••
d •..",••i"Q
mate •..i ••l

de••r:ription wlth d••t"iled
fur'nishing ",11 dJm",nsion'5,
u.sed. m••"hining symbol ••, etc.

wo,-klng
I 1'1'1 t~.

c:' Theory con<:e"'l"\~ng'~to be t""ght in
b••t<:h gOlng t[l workshop for- p,.••"tic<!\l ••,
pr ••t"tlcal,,-, Tlour-•• ooly_

--_...•.~---

work",nr-,p on I y
not 1n l!>"turp

to ,,-'Vf""'Y
•..00" 1n

•


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023

