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NUMERICAL

I Co)<' /'t'j -.L
ANALYSIS &

T.I'" (M••er>
COMPUTATIONAL
& Prod)

METHODSCP "f"X J:)

meh ••m••:
100 m .• rl<••
25 m .• rh.
: 3 h'-"

E~amin"tion
Pape:r ,
TE'rmworl, ,
p••.p••r dur ••.t.i.on

" ",,: fu" ~ '3c h••m.. ,
oc.t",.", •• , 4h,s/ ••",elc

Pt. ae. t ,.co •• 1•• , 21>..-<;1 •••••• I<

( 5 hour,. )
Introduction to l"",yu<lge L P"-ogr ••.minq'-

Stt,dy e,f Num,~r"cal m~thods & fe,~'tCtre of th •• l ••ngu<lg•• " it ••
t,r,,.,f t'''lchlng f",. simpl., INPUTIOLITPUT formatt",d INPUTIOUTPLlT,
, ••t ioU'. IF- ••t ••tem"nt ••, loop •• arr ••.y, furrct.ion" & sub,.-,,,,tin ••,
In''-odu<.ti,on ••Igo,.-.,thm d"velopment, flow chart.

UNIT - t, (8 hrs)
A) ~OF' WARE D':VE_OPMEN T,-"
"of t ••••re d ••"••lw~me"t pri.ncipl"s.
Cnr.oepl "f motthem"'~.ieal modellLng ••nd ••ngineering problem so"ving.
I::r. jr" i" <:omp~rtat~on.

B' :;'11'-nON OF TRAt1SCENDENTALEQUATIm.s,-
B"••~h.t~~g .,-,••th"d", Gr",phical method, Bisect.ion method, fa I "l!.
pc"", t ~r,n method. _"
SLC - ••ss~."•• "ppro~.t",,,,tiCln ~,••tht,d, the N",wton~R••phson met.hod, r"t.e of
,-"n ~e'-g••nce .

UNIT - 11,- (8 hrs)
A' .UMERICALINTF.[jRATION,-
T''''~e2oi.d ••l r~'.l"" 8.1m"••O""" 1/3,.-d ~ 3/Sth •.ule, G~l"SS Quadtottur ••
tec 1n~qLH~.

El) mUJTIDN OF ORDINARYDIFFERENTIAL EQUATION,~
,,,,y.Dr!> "eru.s method, E':•.Ller'$ mE'thod, Improved and moci.fied
L,l ,r's method, Fourth o,.-n"'r RungE'-Kutt •• m••thod.

(we~<;hl ••ge - 20 m".,.-k,,)

(8 hro;;)

e~ponent~al

UNIr - ITI,-
A) [NrERPOLATION,~
L1n ",,' & qu.d, .••tH' interpolat~on, Uagrang""s ~nte,.-pol,.tion,
N,.w ,u" -S fLlrl't",.d & b••c!<w•••.d ~nte"-pol ••tion, Newton'.. divid ••d
d 1t "r .•••.•" •• interpolation, St lrl ing interpolation.
S' URVEFITTING'least '"qua",e <:rite •.~on),-
,'.n",",,' ~, q,~••.d,.",tic •.egr!>ssion, Logarithmi<: a,
t',t i"g.

(weightotge - 20 rr,,.rI<SJ

UNI' - IV,- (8 hro;;)
SOLIITIONOF LINEAR ALGEERTCEQlJA1IONS,~
E. 1,0,~natl,on method ••, G••us," EI ~m].natic)n "".thod, LU-de<::ompoO;;iton
m••t 'od.

It •• ati"" method ,- J<lLOobi Iter ••tion method, G••uss Biedal It •••,."t:II •.••
,""tl,<,a, Chol ••s~y m••thod.
e"" .••"'••.•,,<:•• "n,;;lysio;, Cho~L;:!"of m••thod.

(w"'i<;ht"Q" - 20 ma,.-I:I;)

,



•

UNt'o _ V:- (8 h.-5)
FIN "TE DIFn=:RENCE METHOD:-
Sol"tion 0': o..-dina..-y diffen.ntiai "quat!"n.
Solution D" ",111pti<:al .,quations for various bClundary "ondition.
Sol"tion <of pa..-aboll.: eqc'''ttcm by .,,:pli"lt, lmpl1<:lt & C,.-",nk
Nn,,,} ",on m..,thod.
FIN:: TE ELEtll:;:NT METHOD,-
I"t.r-f,dur:tio..-"c:omparision with finite diffenmr:.. method,G"" ••..-al
"PPI'O"'l:h, 'r,terpolation function, Finite element application on cme
d:.•)!,nSlor,(h"alr, el",ment).

*"'SCOF'E 01" PROGRAMMING SHOULD BE RESTRICTED TO PRACTICAL ::LASS
ONL" •

method

me"hani" ••l

..nginae..-ing

integration

mech••n~<:al

Cr",nk-Nicols<:m

element

used

tini te

mechanical

..-",lat.ed

dimension problem hy
50ft•.•",re.
""Y tabl~lated d"1,,,,

f"r the data related

ASS~:GNMENTH,
Tile h.rm ,,,,,,.'k sho'.,id ""n51st Df minimum eight assi'gnn>emts in<::luding
An,,-ytic:",l.'Ne,me.-ical solution, algorithm, flow chart !, "omputer
proqramm", .
1_ !l •••".••'r',.cI program lik", sc••..ting.cc:"'ditional interE<~t etc.
2, ,"oh\t1Q" of qUCldrCltic eqL\Cltion.
3, \,olut~o" of tr"lnscendp.ntal (e"ponential lOr logarIthmic)

,"",lated with engineering application,
4. (;<llc'.",l<ll',~Onof work/heat tran ••f",rr"d by using any

flPothod ,
5. lin", ,->«,,'c~s•• on Num"""i<:al in'tegratIon

.'n9in,""'" ing app lIcat.ion.
6. HQlut'.or, of Poiss"n p.quClt.ion.
7, ~;olut.io" of one dimensional parabolic equation by

"p.t.hood.
8, I:u..-vp- jtti,",g

i.pp 1ic:a',i",",5.
9. ~;olut.jo" o.f c:mPo/two

using dt.,y compatible
In. :."t",rpo" "tiQ" for

""ginee, in9.

,
••••

RECfIM"1ENDEllBOOKS1
1.CI,aprll.,C,male: Nume..-ical methoos fo..- Engin",,,r,,,-McBra•.•Hill CCI."
2.S,S.8ast,"y : Introductory methods of Num",rIc••1 Analysis-Pre.,tice

Hill Indi ••.
3.J,,,;.,,,.JHif1 ~, Iy ••ngar:Num",rical methQds for' scientist ~, ",nginee..-ing

Computations-New Age Inte..-natio"al{P) Lt~,
4.J n.Re<.ldy :Finite p.lement methoo-McG..-",wHill Co.
5.B,'1"g,.",d,,~atl'" : Introduction to Finite Elements methods-Pre"tice

Hall Indi6.
6. ".,<"j<l",rr,an, Compute\COrumted M••thods.



ENGINEERING METALLURGY (Pa..p0":::zL.)
T .E. (MECH !< PROD)

scne-me,
100 m ••rks
25 mar.k•••
25 ma •..ks
I 3 1'1••.•,

Examination
Pap•.•••.,
Te •..m•.•o•..k ,
O••.al I
Pap•••..du•..at.ion

T~d h'.nQ Schem~ ,
L••" .un,,,, , 4h"s/ •.•••••k
F-r" tH:••ls, 2h"'si •.•ee!<

UNIT 1, (91'1 ••.,,)
I. M•.tallog •..aphy:
1'1:).[•..•,scopy-Spe<.ime-n p•..e-par-ation, ': etl: hl,nQ, pr-i"'::ipl.... of
el ••<. r-o~~t~<. pol~~hinQ, •.•tch~ng •..•.•~g•.•nts end optical mettalw •..g~e~l
m],"•..•,s<:"'p". MOle"'os<:.opie-sp••r.im••n pr-epar ••t10n , mac•..oetehing
'$u~f, r (J1"lnting, flo •.• lin ••s obsP!'rv"tion, e" ••min"tion of f •..ac:tu•..es
",,,1 '.p•••..1: telst. Appll.c:••tl.ono,f ••lect •..or, ",ic •..o~c:ope.
2. S eelq, Plain C••.r-bo~ st ••els,
Ire", Iran Carb~de eqe,llib"'iwm di ••g•..••m. Critir. ••l temper ••turels.
All"" '--"'1"'1, CoolIng cu•.."•• and volume c:h.anges of pu•..e ~rCln.
MHr••",t •..u' ..tur ••s Of ••Io•.•ly cooled st.",els, est~mation of car-bon from
mien st.r-uetur-e. Non-"quill.br-~um c:ool~ng of st.eel". Spec:ifir:ati01 of
"(,n"" commonly u'Oed stli'el for ••.ngin ••.ering "'ppl~cation.

(Weight",ge, 20 m••.rksl

UNIT tIl (9 1'1.-",)
t. H,at Tr-••••tment of st ••",I••, Prinr::.ipl ••s of heat tr-"",tment,
'r~n,form&tI0n ~rodur:ts of aust.enite, Time-Temper-at~re-
-rr",,, fo.-m••t.ion diag.- ••m••• Crl.t~c:al cooling r-ate. Cont~nuous l:001i'1g
tr ••" for-m"t~on diagr-!tm, Heat tr-•.••••tm••nt.of steels,
Q'"."",h'nq media, ",r,neall.ng, norm••.li;:ing, ha.-dening, other .,eat
treat m.m"~ such as "'l'.stempering, p••tentinQ, .aU5for-,ning,
m••,t.!n>pe'-ing, isofor.ninQ, et.,-. Retention of ",ust ••nit •.•_ Eff ••cts of
"'ei"';ned ",Ustenlte. Elimjnation of .-etained au••temite, yemp",r-lng,
""'L••r,j ••.r-y hardenu"l, t ••mp••r- ••mbr-ittlem ••nt, ql.lenr:h c.-ad, ••,
t-.ardenabill.ty testing, d••f",ct •• due to h••••.t tr-eatment iIInd r ••m•••jial
me'!!.l'e".

(Weightage, 20 merk")

B••tch .YP"
contr'O.led

(9 hr,,)UNIT - 111,-
1.~, SURFACE HARDENING TREATMENTS,
C",rbl'~SJng, Heat treatment aft ••r C••..-bu•..ising, N~t•..id.,ng,
Ccorbc"~tr~ding, Tufftri<linQ, a.nd swr••ulf pr-OC"'S5.Flame H",•..d"nlr'g,
"'roc; I',dlt,-t~on hardenino;l, comm••rr::ial h"at tre-atment pr-actice of
IJ,""r. ,'f d~fferent ",.ze", tools lath •• beds, _prin",," etc:.
'-If"AT TREATMENT FURNACES t: ATMOSPHERES,-
I. f •••• t. tr-e-abr•••r,t h,r-nac:es 8<their- <:laS"ification.
f"r-"e .•••• contInuo"'" furnac:e-", "sit b••th furnacels.
~h"'''ph",rl!.

(W••~ght"Q'" 20 ;odr-k.,l

UNIT IV,- (9 hr,,)
1 I E~3INEERING ALLOY SfEELSl-
E:.ff"cts c.f alloying "l..,ment ••• Cla"'l>lfir::ation of alloy~ng el ••m••r,t$.
~.<am~Ie-•• of ••llo~ steel.
Sta.,. ,,,,s~. st ••el. R••"sitisation .and •.•••Id de-<:••y of st.unles •• sb,el.



iron, ",ff ••c:t
cast iron.
of m<,chin",

,'.-------------,,=='"'~------------~----------------~.,~~.-~-

T~ol 5te~1 and tool materials. Heat treatment. of high speed steels.
Special PU.I}{:I~,estee.'ls with iipplication!>.
2) ':AST IRON:
C1C\'''sifica~,-on- Gray cast. iron, chilled and alloy c,""t
of va..-im.H pararr,eters On structure "nd properties of
Applic:",tic;m o~ cast il'on$ for different. <:omponents
t.oDl ••, .''It'lmobile, pumps etc.

UNIT VI (<;> h..-s)
1. Engin ••••'.j.ng Non-F••rl'"ou", Alloys:
Br"",',••e ••, B,'nn:: •• (Tin, Aluminum. Beryllium), Copper- Nic:kel alloys.
",lu,~,inum and aluminum alloy ••• Solders, beOlring material". and their
app ic:atioJ', Pr••cipitation hardening alloy ••.
CO"'IJosit" M••.tertals: Cl"s$ifit:",tion,diffet-~t types of composite
rr,Cit-,rial a"d it's ••.ppll.cations.

(Weightage: 20 marks)

Racummended bOQk•• ,
1) 1J.,~.A9r"wal, Introduction to engineerino Materials.Eight reprint
lQ9H, Tat_a McGra•.•Hill Publishing company Limited, N"•.•D"lhi.
2) f:odgi,".,. F:.DI Matl;H'i;)l S<:i••nce and Met_allurgy for engineerl.ng.

EV£~I'"!.~tp~\b1i shing House, Pune.
3) Clad ]).S. and V",rney W.R., physical Mptallurgy for Engineers.
Aff'liatf'd East-West pr"ss P••.t.Ltd.
4) Sidn~y H.Avnerl Introduction to physical Metallurgy Second
Edil'ion,Th,rd Edition Reprint 1998, Tata McGraw Hill Pubishing
ComllanyL.td •• N",•.•delhi.
5) RClbe'"tE R",ed Hill, Physical Metallurgy Principals, East-West
Pub; io:••tio, ..
6: lIetals l-I••ndbook On He••t Tr"Cltment. Metallog •.••phy by ASTM/AS'1.

Li ••t, of experimant ••,
1) Mi<:fo.pecimen preparation and use of
MicIO$COpe.
Obj.,c.:"':J.ve,s,
a} To pr-ovid•• practice in the t.,chniques
se,l~ction. polishinQ and Etc.:hinQ.
b) To p.-o'vide, initial t,.-",i"ing in th •• use of
,"v:, o.;cnpe.

tho

0'
the•

meta 11ur',11<:••1

mic.:ro"pe':imen

metallu •.gical

2) Fu,.-nac.eop••.•.ati.on ••nd spark t.e"tino;J'
Obj.ctivE"'-
a) T" de1E•.mine the natural (empty furnace) he"ting and co,~ling
"at,s of ar a••.a~labl •• laboratory furnace.
b) 10 dr-•••.•Spark d~••gr ••ms of Medil'n" High carbon steel, Cast I,-on l,
etaint""e "t ••••l.

3) Study "nd drawing of mic,ro"t •.ucture of
stee 1\, medium <:,~rbon••t.••••l El,tectoid and
",nnEaled ccndition.
OE,TECTl\'ES, -
,,) 10 "lud~ th •• cor;stituents p•.esent ir; the
and th ••ir Effe<:t. on p•.op••rti •••• of steel.

mild steel
hyp"..-tectoid

(10... carbon
••teel" in



------- --
-- ----

-,

cast

, ine"

'.t.••e1

st!.'el
st"",1

flow

steel.
••n<1 to

nor-m",l _">"g

mOdu1",.-

"'0'

Alph"'-bet ••

Oc

Grey

br ••",,_.

st"'''ctu •...,.
st"'Uetu •..••

•• 1 Ph ••

"""'deniny
t ••mpe••.ing

",nne••1 the Sample uf mediw" C""'bon
and "'1"•..~' st~llCt<,'•..e of steel.

;;+f"'c:t Of
,,;to'.-] ,._

I" '''''m''lis", ""'d fully
to:, study tbe n"njnes$

Stud,' ""<:I <:I'-"W1"gIInc"'os;t..-uctU"'fl> of c.:"rburis"d'"' m'Id "teel.

4) "'0 study ""d d, "''''i''9 Of mi""""5tr-'.Jl"tlJr •••of.r.,.- ••1~t5' "'''d malle"'bl&, "••••t ~ro,.,.

StUdy "nd d, .•••",,,g mic:..-ostruc.:tun. of
' Alumi"iumb..-on•e OInd be"r'ng metal.

Jul'"...- P"-l,nt test On " steel
<r,'"" 'hot, ""'5 Of f"r'J"'d <:ompone>nt.

61 E oud, of ch""'9'" .n mlcro- ••tructure On cw<ne"J:cn';l "nd('f. ""'dium 5t •••"ol.
UB,p~'::TI-.'E.S,

7\ -""-0&'''1''9 of st"pls,_ Study of eff •••, t at ""',.-bon on the h"'rrl"ess~f In•• h"rden"'d ster,l.
IJF<-lf :rrVES:_

a) T", dp.term.i.n•••th •• temper "tw'", r,ee'd""l to harden "uld steed "I'd
r,'J

c
""'rio",", st",,,,] tfi tn"" •.. r"''''<>"'''ti", •• "'''''''mum harness,

b) 1, "'tudy th", c:r""'lJ"'5 in ""<::r"o stru<:tur", "f st""'l "s It is I"'''tedt,h,'~ '9n 1.1)•• Crlt,.- .••.: "'''''ge.
r J d~t.••..-mJ."e t;,~efte"t of r.arbon 0" h"''-':I''''S$.

" !~",p",r',.ng 0+
,I", 1- -::rr\,~.s,
• . :, d.-t"'''''''ln •• t "e
to, T) d"'t""'''Hn ••. t',.,
<;, ::"''''''., H"rc)"m""l'ity test,!'8,r~:rr\~S,_

'" '" -'no;"<:t th", J<>mny h••n:lenOlb1.1ity test nn two type" of
bl fo utJ,ll~e the JOmny t"lst re"ult" to det •••..

m
1n••• st"''''l~::~ ~tr ••te 1t." 1n.--jL''''tr'<lI <lPPI.t"••tio" ••.

M,r'LIll_m R ""perj,m"'r,ts mllst be performed oc.t nf the aboYe list.

~.Q'F.::- 0"''''1 "tIl ~e b""",d on the P"''''••c.:~ibed t ••..-
m
""'rl- pr"$,,"t'''1 1"th", fDr,T, Df " ••,.t1f~ ••t! J"'U"'n••1.



(,

INDUSTRIALENGINEERINGt< MANAGEMENTCP~:::ni;)
T.E. (MECH )

T~~<:hin\l 3che-me =
L.e~'lLtre$ = 4hr"/w", ••1<

Examination s~heme,
Paper 100 m•.,rks
Paper duration, 3 hrs

UNIf 1,- (9" hrs)
1) IntrQd.H:tion to Industrial EngirH'e-ring, origin and
Lonr.ribut,i'Jn of t,~ylor, gilbret"hs rl'!levenc:e and importan<:e
,"<:0'10miL";" industrial devi'!Jopm"'nt t,hroL.lghprodL,etiv,ity.

21 ',,',,-kstudy ,-
",) '~cr"I'S',"-"Jl'and p,,'oduetivity improve-ment; sLope and app1i<:iltion.
b' 11e\:hod',tudl"-"
i) lntrorlw;tian »""po' and "'ppli<:ation.
i;c) Sele<:", criteria for selecti"9 assignments; Re<:o,.-d "h",.-t~ng
""/lnl,oJ,;;. F:.ow proctcSS "hart, multiple a<:ti'/ity chart.
E"""in" - tluesti.oning techniq"e, D",velop motion economy, worpla<:e
lal'uut, :Lml"-ovem.",tin working I::or,dition, i~,plement and maintain.
c) \Iolck "-,e",,"url>m.,,,t,-
i) IUms, ot>jective-~, 5<:Op•• and "'pp1ica;'ion5.
i~) Stop ••,.t,ch stuciy- equipment and p,..oc:edl,re, R",ting ",llo ••an<:p.and
sta"d"rd 'I',ime; Activity sampling prin<:ipl ••••, p,-aLedure "nd
""pp:i~atior,,,,.

(Weightag ••, 20 marks)

(9 hrs)UNIT - lll~
1) f'L,ANT L?,'10UT AND MATERIAL HANDLJNG,-

.al Crit ••,cj", for pl"nt loc<ltion, site selection,
I"y~,ut, pl"nning fe,r utilities.
b) ~,ate,--ia 1 h"nd 1i';g~ n••<:.",s1ty of mOl.teri,,1 h"nd 1ing,
"nall"'ing m"teri"l handling syst ••m, methods and
m",t"..-ial h"ndling.
c) Effp.<:t of ,ayout and material handling syst",m on
a"'j profit"bility.
d) "OIf••t;y in mate,.-i."l handling and f ••ctor'y oper2tion.

,~lant

pro<:edurt~
equipment

produ<:tivity

2) •• ) F ••.c:-t<::rl' ",<:t
b) }r,di"n t",i,ler act.

(Weightage, '20 marl".>

- Introdu<:i:ion, step in"olved, B••r "hart, G••ntt
af repo'"t ••.nd co,.-r•••ctivp. action.

(WE'ight"'ge, 20 m"rks)

far m••t ••,..-i'"1 p1a""ir,g,
",r~~in ",nd BOW9ht out

planning

estim"';ion,

int"'gr",l

UNIT - 111,- (9
PRODUCTION AND MATERIAL PLANNING AND CONTROL,-
",l F,.-odu<:tion pl",nning.
i) ProdL,ction and material
interd"'pendel'1t syst"m.
ii) Prod~l:;ti,~n planning Forecasting,
pl".,"'.tr1g ';;1::'1",d"lingand control.
b) "Iateri", pJanning- N"••d ",nd basis
p"lan',ing a"ld control of raw matEri",l
compJnents.
<:) P~ogre"" "ont.rol
ch ••,..-t, T,.-.•n~mi••sion



•

matntan ••.ne:,••
meintena,,,:e

plant
plant

(9 h•.~)

(Weighta~e' 20 marks)

0'0'rnacot"'"""",,,, lmportanc:<i'
"'"" •.••"porl!,"bl.l1tie ••

UNIT - IV,-
PLANl tC,INTANANCEI
[jI:>J••~t,,,,,, (Of plant

11vtl"'''. Fu•..•cti"'''3
l ••p.!lrtoent.
fyp"" ,f M<unter<ano:e, .,orrEctive or !ke ••kdown maint ••.nan<:e, ••c:heLlu\e
m••inte, ~nc•••• p,.."ventiY"" malntos-r.ance, predi.ctl"e m'll.ntenanc:e, pl ••nt
",•..\nt..,.r anc;v <;c:I,e<kll••, ••t"md",nl o••.t.••. for m••int •.n",,,c:,,. Snm.. rec: ••nt
"evel"f ment~ 1n pI •."t. m"'intenar,c:e.

'"

(9 1'1.-,,)
descriptic,n,

value

r••.ting,

scheme""
indir ••.:t

UNIT ~ v,-
W",qe ,dmln",.trcotlon- Job anaIy ••, ••, Job
Wage s,rvey, wage $rele.
l:. Job ev",l,,,,,tion "01'''' payment [)f re$ults'-
.10b ",vi \uatJ.on- n"c:••s ••i.ty ••nd prlnC1ples <Jf job evaluatlon,
,~t ),,0 ",v".'ut,,,n, "'ppii" ••t.ion.
:<\ P8l-l •••• a moti,vatlng factor, im:entl"'" ,,<:h••me- basis of
T••yl~.... R"JWM', H••I~ey and Bedou" pl •••.ns, In,,,entiv ••,, to
wor-h"n. Pr-epl ••.nnllH.l fur introductio" incentive scM••me•••
~, Va)ue <tnalysJ.s/Eng<;j, Con<:••••t, Procedur •• and stl'!PS
~nal>',; .1 pr'gine ••.-ign scope ~ applir.:tl.on.

and !:ont.-ol f',••mu••l
- GQp,~lkrlsh"an

-M"nsoo.- Ali ~, nalel •••

EnQIJ.

M<:Graw Hills Book C",.

El,lm.

Syste-m.

0'
(r<>v,l.sed 1983)
Engg. HandbClOk",

"A t ••xt
India.

C.Jh",mb.
t y Huus&,

Recommlnd.d Booksl-
I. I,,'ll str-".d Eng!;!. '" M"nag",ment
" WCl.-lstud, P.M.CL''-'-l''.
S. We,.-I st.un, lUI.
-l' PrOfuct_Clr pl ••nning
'., M••U "1011 managem.,nt
:" F",<:iO'-y ;o<:t 1'148
7. 1,,,1 .an fJotle •. "ct - 1923
",- !-i.1?Mayr,.-,ro, "Industrial
" } ••... _ A
, C
"'"blu::.

C'
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MACH I "IE DES I GN ~ 1
T .E. (MEeH )

scheme.
100 m",,-ks
25 man,s
25 lIl",d,,.

, 4 hr~'

Examination
Pap ••..- ,
T••rmwork ,
0,..",1
Paper duration

T~a:hing S:heme ,
L&ctu~e~, 4hrsfwe~k
P"Q.-:l.ie:al ••, 2 hrs/week(Or-'lwing)

2 hr!w~ek (computer>

'.

(Weightage, 20 mar~••:

UNIT - J =~ INTRODUCTION TO MACHINE DESiGN (9 HRS)
a) .'1p<:hani:al EnginE'••ring design process, T..-",dit,ional d~sign
meth:>ds. De~ign considerati<m, Strength, dldormation, Wear, <::r-e.,p,
and :or,-0,;1::>". Ae'5thetic ••nd ergonomic: cons.J.d•••.ations in desigr;.
b) St"'ndard", ISO 9000, Use of stand",..-dis",tion, use of Design O",ta
book" .
c) 3tresse~:- Simple stresses - T••nsion, Compression, b~ding and
tor-sit""', St,..- ••",,, St,.",in relationship. Combi,..,••d effect of diffe.,...mt
st,'""ses.
d' D~",ign of ITJ",chineelp.ments subjected to static lo"ding' Knu<:\,le
joi.n~, Cott~r- jc.int.
e' M~ter-i~l~: ?rop,,~ties of material such as str-ength, plastic~ty.
f) T,,,'o..-i,,s of failc"--••: M",ximumno••..m"l st •.ess theo"y, Ma>'i'!'Llm..•.hear
st •.e~~ theory, Ma»imumdistortion ene"gy theory and maximc~ st •.ain
t.h,,'o"y, rna". p"1.cipal stress theory their applicBtions and
1i"l t~,tion ••_

(W"ightage. 20 mad'.s>

applications
st..-ength of
and ber,ding

Strengtl,st,-esse ••,

UNIT1I;- (9 hr:s)
a) );;'ints _ App1ic:",tions. ISO m••t •.ic: sCre•• th •.eads. st.r-e"s"'" ,tn
S"r-"~ ,fastnN.s. Bolted joints •..•nde..- ten •••ion. TO"Que•.eq,~i•."m"nt fo,-
Bolt tight~ning, p'-e~loading of bolts und".. ",t",tic loa~ing,
gask~ted bolted joints. Eccent,-ically loaded bolted Joints.
b) P:.wer Sc.•ews, po•..•"'•. sc •.ew th •.ead fo •.ms and th"i..- applic:ation5.
c) D;>S'ign "f thr-<!aded fastne ••..s. Types of thrl"ad fo..-ms ",nd thei ••..
to •.q',<" analysis with squ"'-" th •..,ads. Collar f..-ictiol"" stre.".s",,, in
powe- sc""e" - Diff<?•.••ntial and compound sc •.••w, R,,<:irculat.ing ball
5c.-ed.
d) :>",,,,ig" ,of W"lded joints- Advant",,",es, types and
0+ d~lded joints, Str"s"'''5 in Butt and Fillet w"ld5,
w"ld;>d joi~ts. w~lded joints suhj~Lted to torsional
mo~,e~t.s.
e.' !:l•••••iQ" of r'iveted jOiF,tS- Advantag"s,
'.i~'et£,d j,oi,-t.

'0
(9 HRS)

de", i <;IrI r.:onsid •••. '" t ior",
UNIT ~ 111;-
a) St',aft, I<eys and Couplings; ~'••rious
tr",n5missiol sh ••fts, splined shafts.
bl 3pindl",~ a"d axl ••", _ strength l"'t" •.••.l and torsional ..-igic'oity.
ASMEcode f~..- designing sh••fting. Shaft m••.t"..-ials and st •.esses.
c) Types of keys-their t".lassific"tion ",nd fitments in k"y"'''Y''.
0"'5i;/n c:onsideration5 in p",rallel and tap"red sunl, keys.
Cm,pli,ngs, <1"sign c.Olnsid•••.ations, Oesi"..-,of rigid cDLlplings. "kLff ~
Fl"nge; type, Design of fle;<ib1" r.:oLlpling.
d' Fl'/wheel'S, Fundame"t••.ls equ<>ti,on~1fmotion. To'-que ••n••ll' ••i ••,

•,



, r.~",'" ~n fl~ •.•l,,,el I'"i'" And iT_s s."'u"k ••t,,, n••~ign of
,",' ,,,,,J f' v..,h••..,l.

5011.d

\.' '

" ••• 1

tt,••.

20 m••.rks'

~ IV, (9 HR5)
5[>"."gs, Ty""s, "ppl.c:"tl,ons, mat.l"ri.o.ls of sp"-l.ng~. St..-ESS
EC:t..,,,,, eqw••.t1<,,,'S..,f hl!lical "'p..-ings, ~fanl<.;; facto..-, styl •• of

"••••19n of t,elio:"l con,p"".'uo", t ••n.ion and tor"ional sp..-ings
s\.;,t,,:. lo.w". Con.;;tn,etHm ~nd "••sign con«id ••..-ations Hl l ••"f

n,.5. snot ~'H'n.ng.
(.1•.,tchE"S, De.-_~gn..-equir••",•••nts of f..-ic:tUjt' "lutc:hes, 5eleet~on
"'" ..~. TrJ"qu",' t..-ansmitting c:aF'"c.ty of $i"gle plat", c.l•..•tc:h,
.1"'" ,1u\",I', <:one cl.u.:h "md cemtrlfugal cl •..•tch. Dry "nd •.•••t

u e.h",.... M"t",..-ial for clL,t",h f ••c.~ng~. Energy c:onside..-"tion$ and
,""__'et •.•r,, r'1.~e.
[l, ••' ",'S, n••••,gn con'5ide..-atHm" In b•..ak••.;; En",rgy ••quat~ons,
m~. ;:unslde,~tHJnS. 'ilt1"g of b..-ahes. Design 0+ bloc:k b..-.,ke'D

,;h.J1t 'Sho••, long ",hoI!', .l-nter" •••l ••~pandin9 shoe brak ••s and band
10"_ b•..ak•• fr.~ti"n m",tl>r1.••1s prupertH"".

(w••ightage,

•
UNI'

(Weightage, 20 mii\rks)

str ••••••e••.
"oodman

manuf ii\C:turefrom

UNI" - V, (9 h..-s)
,. 8t.•..••"s con"ent..-ation causeS and r ••medie~ Fluc:tU••.tH'g
~tn sses, $-N d1"g •.."m ""de. f ••tigul!' lo ••d, Fnd",..-••.nce lim1t, f ••"tors
,. f ~'en,:lng fatigu.. f"llu..-e of m",,,hJ-ne <:ompon••nts. Not"h
"'.'. '!lHty. End"rance st •..••nglh modlfying facto"'';;,
b' 0"'''t9n fu"- tin1te "nd infinite l~fe ind ••r rev •••..•~••d
G"m,l••t,.'e damage ).n f",t~g'-'e f ••.ilu"-e. S",de..-bero "nd
d '.r.l''''-••.m'~. Modj f ied goodman di"gr",m.
"- Fatl,')_'" des~gn elf <:ompon••"t ••, unde •.. conbined ••t •..••••ses, 5uch
",I,•• t••., I:mll•• J"'int ••, •.•••ld ••d jelJ-nt,!'iand sprlr",s.
d 5el ••e.l1on of fl ••l and V belts and chain",
,,,t, '''',",UF.

the- _yllabu«
the uS!? of

solv"d in C

Ter, ,wo..-k,
fI,~, l •.~."won, shall consists of T•.•o d••••i9n prO.Hic:ts ba••ed on th ••
<It•.••• '~\11abu$. c:on$ist_ing of t •.•o imp''''-ial '5iz" ",he"t" on••
11,.-'lv~t1g ••s"",mbly dr'owi,,,:! "'1.ttl a pa..-t list. and o,",erall dimensHm••
""d t.h", ot,h•.•..- ••t.l"et 1",,01ving drawing'S of it1d1vidual celmpon••nts.
t' r, f •.•c ~,,'-.i.ng tL.l••..-••n<:e<;, surf ••",,,, fin.l-sh «ymbol'" ""d Qeomoelri",
t.-,], '",n",.s shnu'.d be $per.i.fl.~d ••0 a•• to make il a ..,orldng drawJ-r,g.
1-\ •.••l'J'- ..-eport \ll"~"" ••11 '1"<-"'''Sa'''ydetails elf <:alc:ulations of
th.,. de-"'1gn elf Lompone-nts an'-] a",,,,embly should b•• s\.,bmilt"d ~n a
••~.~" , ••t.•• f.1••..
F'.v, "'••..".g'''TI••r't •• of probl ••m•• b"'••••d on abel""" t.opic!> of
o"t of •.,hu'h m.tn~mL,mth..-••e should be solved with
L:"ml"tEr ••ided d••••i9". ( ..•• t •.•o pr"blE!;"'« ••hould be
:_,'" c''''\1'''••.,d 0,,.,, in AutoLISP.l

.,.~,.n'pl•••
omput•••...

"Design and Dr••.ft~n1;l of k..-.uckl•• Jr;.int" •.•ith th ••

P:Si OPE
rlIlL'
F

OF PRDGRAMMING SHOULD BE RESTRICTED PRACTICAL CLASS

h••lp



•

•
0"'''1: -

0•..,1 .ill be based Or, t.he pr-e"cr-iio",d t",rmwor-k p..-e"",nterJ in th. to..-",,of ce-tifiF.'d journ~l.

E. Shigl"y "nd C. R. l"isc:hke

i<e,:r:;rIlnend,_qBooks:-

I. M"':hd,, ce.'al Er,gi'H""'''-ing Design by ,J.
.. ',t!, Et!. MeG,..",""Hill F'L,bliLation",-.
-, D"5"-g,, of M"'chine ",lement.s by M.
Pul;l it:a f,i""s.
:.~. t'L",b'.n •.' Desir:ln by Schaum 8"ri ••,",.
fl. ;:;''''.da{''.~nt",lsof "'a(;c'ine dF.'<.;ign
Pul ,j i, "~doi"n".
;,. PSi' r.••, igll D",tabook.
~'" M"r~d."., Design - Malee,! & H",rt.man.
'. Pn:gr,"","ing In "e" b,' 8alguI'"lisamy

"

F. Spotts Prentir:.. Hod1

Hill

•



HEATTRANSFER
LE.

ANDGASOYNAMICS
(MECH 1

•

3 1'1-",

..cherne,
100 m,~rl'$
25 m.•r~,"

E'." am1na t. i ,m
Pap"'.-
T",rrnwo.-k
P"'pe..- d,-,.-"ticln

T, ••<;hHdJ Sc:h••me ,
l_, rtLW'e" 4h •..••I •••••ek
P,,,,c:t~r.~l~,2hr~/•••ee~

(9 I'1r••)UN1T 1,-
: U~PUCTION HEAT TRANSFER,

Mou".s af hE'at t..-ansfe..-. fu"dament.,1 I.,ws of he••t tr',nfer.
Me,h"m~~ln of h••.•t cond\.,etion, th ••.-mal conductivity and it~
'I •• r i.atu,n •.•~th temperat".-"" vl,,'i~ble th ••.-"ml l:ondul:tc'lity,
~"" trapi..: ",nd anlsotropil: rnaterial~. H••",t t.-ansfer by cal\bined
".,,' .'"', ",lec:ri<.al analogy, overall "eat t.-ansfer <:oeffi"ient, log
If,••, 1 ••.•.•,.", "rit~c;,,( thickne'l;" of 1n,>ul",t1.0"".

Per'i.vation of unidi.-ec:t,."mal heat "[jndue.tion ~n ",olids ',,,,,ing
",-j fu.-", ••rod """ i .•bl •• r::ro"s section",l G'.r••••w~th heat gene.-,.ti'>I1.
1' ••'--m"I ,hhLS5l.V l ty, swlutie,,", of u"idi,. ••c;tJ.onal di ffen.nti ••l
E-4latHJf'1 (Pol.s",m '.qu",tl.on) "11th diffen.nt boundary c;ondltl0ns.

E-,.t",nd"d s,-,rf ••ce-s, ,""Iutlon for heat t,--••.n"fer' tn,--o'-\gh fins
,.mif'arm <:ro"$-" ••"tumal a.-lOa..TypG!sof fins, fin ••ffeetiveI"Jess
fl,r .,ff.llenLy,

(W"'ight.age, 20 mOl,ks)

va,--il0us p••.••••.,,''''t ••..-,.
fll-d.d geom••t,--" and

"nalys;" for fon; ••d conv••ctJ.Cln, ph"si<:al
d1m••""ionless number•• lRe, Nu, P..-, Gr',Ra, P",St).
b",t,.,••••" momentum a"d heat transfe.- over fl ••t

UNIT - 11,- (9 hrs)
Ilnst_"""dy stat •• h••"t condl.,,::tlon thr.ough ",olid •• "",th

tnte,--n"l •.••$i"t",'c •.•, Us•• of Hel.sle,-- "1'1••.-t,,.
Me"-",,,,]sm of heat c'.Jn'lec:t.1on, natu.-al and fo,.."••

,'0' ~e'lJt of rtyd,--"ulic and t"e,--m,,1 DO'L<nd••.-y layp.n.,
L~;•.•een veloclty and tempe.-ature prOf,l •••

Heat t,--""••f ••,. co",fficient ",nd eff ••ct of
sue', a" physic",! p,--ope••ties of fluid sysyem,
fh,df'ow.

Dl",en••~onal
slgnif,canc," of
R••)"old analoyy

negl.Lgiblp.

convectl0n,
simi l",••i ties

Natural ,-on~••r:tion from a vll.-tical plat."" <:".-,--elation!> fo"
h')C'~Qr.tal cylln,j">r and '--"ct.anQ,-,J••r dl.\"t.

F,lm ••nd d'-up,n!>e rcmdl""••••tl0n. c<1nd••nsation on vE'rlJ.cal plate
't1"-,vaLon). C,.tt,_"al h••",t flu,,_

(W",ightag"" 20 m«d,s)

UNIT - II1,- (9hr")
F("'O\~tJ.on he••t tran ••fer' M••cnar,i"m af th ••,m,,1 ,--ad••tio',. B••s,.c

rOf'",epts ",,,d d&'finitlons o~ .-••d,ati.on prop",..-t.tes. 1,,"1,",of th"rm",1
""'''l.at1ons- ;::J.r.",~f's la •.•• Plank's 1••.••••Wien',,-, ,hsplacement 1","1,
Ste~",,, 901 t'4m••.," , 1","1 and L••m!>e,--t Cosin •• I•••.•, Intensity of
, -."::', .•t:>.eHs, swll.,j ''"gl ••, l,r,. ••,j1.ation and radiosi ty.

S',,,I'''' fac-t.o,-- f.,.- ••impI•• g",om"tr-y and ..,roperties of shape
"act_J'-" and It,, :l",terminalJ.ons f""m d,~,.t".

"a<:1i",ti.orl h",,~1.e",,~,a,,'1'" bel,.,e"n t •••., bodies. EI••ctric:al ,,.,tworl:
a",;-;og~ fo.- .-••,i."i\lH'" he",t e"c~,ang" b"t.wpen two and th.-ee g.--ay
Lt"~L"S, thE'rm••.1 ~••,1iatJ.on shE'ild. (Welght ••g••, 2(, m.,rk,.!



~----- __ -.-o~~-~~,",
•

UNIT - 1'1:- (9 h"-$)

i,•."'t "'xch",~,g"'rSI CloO;SSifications, ove..-all h",at t..- .•.n"f ••,-
cusL:ici"nt, -fouling factor, LMTD for p"'''''''llel "'nd count",,- flow
h,,"'t <""<:/'."'"g",,.-', correction f ••"tol"". NTU.>nd eff"ctiveness of heat
I?:c<,h'm(l""'. Design r.onside •.."tions• Indust..-i"'! "pplications of h"••t'" ch':ll<;1"'"$,

(Weightag ••, 20 mar'ks)
U~IIT- V:- (9 hrs)

(",'0 dynamic:s: Introdlu:i:ion of compressible and incomp"-'~ssibl",
flcud flew, v"locity of sound, v",l<:lc~ty'of 50Ll/,d for an ide"" gas,
I<-<:'n,-,<:,"",per-sonic and 6ubsonic flow, M"'C:!l numb!?r. 8t5\)""'tio"
pr::>p"-tie5 "'rld their '-'>I••.t.ion.

8 ,,,,••dy 'One din'ensic;nal flow. ch",nge in Crt:lSs-"''''c:tional brea,
'Oh~o.k, n~"'m",l "heel" effect of friLti.on f",,,tor in on•• dimer-sianal
fl.,,,,. F"''''Q lin"", eff"<:t,, ai' ane ciimer>sio"al heat tram5fer in one
,ji'"""'i"".,l heat transfer. Rayleigh lilnes, analytical solution of
r10-n'.a~ "hod" st"""'gth of shock.

(W"ight"'ge, 20 ma.--k,,)
L.I~;j;__,-,f e:'~.eriments,_

** Mirrio,uo,eIght experime"ts ShOuld be performed.

I. n••t"rmination of th",.--mal conductivity of metal rosd.
L. Dc=t>;rmin",tion o'f th"rmal condr.utivity of in!",lllating pawd••r,
.,.. Deter'a,ina'i:ion of tempe •..ab .••..'" distr'i.bLltion, fin ••ffI<::~"ncy
n"tu'""'l "'nd fO'-<::edr.:onvl>(:tion.
4. Stuol\-' of potE'ntiomet.e,' and callibration of th",rmocouples.
5. O••.t ••rmi~.•ti<:H""f film coefficient In natur-al "Onv.,,,tion.
6. )"-'t~'--mi1"tj.on of film coefficient in fo,-r.:ed conv,"<:1:ion.
7. )Et~"'iT,i'atjon oi' stefan-Bolt"'m;;;" const.mt.
8. )O;t.errnin"tion Q'f "',,-,mi"'sivity of test surface.
9. 1'6""Orm.""::,,,of pan,llel ••nd r.:ounter flo," h••",t "'''<:h''nger.
10. St\Ld,' <if no"m",1 ShO<:1:5.
11. TO! dpt"'mine <::•.it.ic ••1 he••t flu,.,.

'"

R"""'n''f,H1d ••,: Books,_

1. [,,'pt •• " F'rak"''''h: Eng" H~",+ Tr",nsfe.-, N•••'r •..."•.•d ,,""T'S. Roorl,E'f.>.
2. F.'t~d ••v, ••"'''+. '" "'''",,5 Tr"'''"fe.-. 1:'="'+.,"",1publishe •."" AIl ••haba,j.
3. F:' C Ea<:hd",va, Fund",me-nt"ls of Engg He"t tr'an"fer, New Ag.,l"t.",.-n,,1 Ltd, New O",lhi.

4. F f~ ""<;I: Engg Thprmodyn",mies, Tat" Me Graw Hill Pubi<:ations.
5. ::; F:""'hak'-ishnan, Gas Dynamic:s, Prentice H",l'l IndIa.
6. J F' '-iOlmCl";Heat t •..ansfer.
7. S F' 3U1'h"tm",; mH.,,,t Transf •.•.-.
8. M r.1~lslk; H••"'.t TrCln.-.fer-
9. Ali'.n ch"'.~,"ar-" t1acmill,;,n Publishing Co, HEat Tr-ansf •••.
10. ) G ':"'-", McG.-awHill, Proc('"S H••",t Tr"n5f ••r

13

-
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WORKSHOP PRACTICE - V

T.E. (Me.<:I,) ( p"-<'<-'~ 'y I:)
,

r••.••d ,ng ~",,,,me ,
Pr' •••,,' H: .•..••.• 3n..- •• I •••••• k

Note ~- * "'heory •..••l ••t••d to worl,••hop
11••• , .-ksh<;..pir, p••.••<:tical hOL''''S.

E""mination
T•••..mwork
O..-al I

practic" - V

51:he"'" :
25 mark.
25 marl,.,;

J-S tn be ta'-'ght

l. (ne mini pn'Ject On die m"king for -'heel metal work"ng, nJ~bE-r
0' I I.•.••; i, by u••,ng Jig Boring machi"". precision grJn,jin9
thJ~r' tun like '5"rf"ce grlndir"J, eyIir"l"'"-c,,,l grJ-nding, ••.te. Other
mac~.nlng operations as requJ-reds~ould be <:arrledout on gen,•..••l
Pl.!' !", .•••• m.,,",~,ines.

(12 hOu•.••1

:.c. 0, e job of prog •..••..""'lng and m••nufactcuring on eNC lathe 0'" trainer
(1 hr)

(2 hrs)

fitting 11k•• tee,
of solids/surf ••:e ••,
,-utting and we11inQ

prog"-""Tlming .•.nd m"nufach\ring On eNC ml11ino;/ machi.nE
(1 hr)

'1, •• job Clf
•• t.•..•••n"r

hE ~••.bri.eation lob of ".,,;:,nuf,,c:tur~nQ" pipE'
b",r.d ••t,. involv1ng designing of ,nt",r"ectic'ns
""' ...••.q.>m••nt of surfa:",s and op••rationo; lile •• gas
by'" it."Il,I •• m••t•.•oo.

3,

,.

5. 1'I,1r,ter.anee of CNCand abov'" m",ntion ••d m••chin", tools.
\4 h•.s)

N'.d.'" All Jobs s~el.if~",d 1 to 5 should be alloc;;;t"d to b"tch of 5
teo , stw:l••nts and diff •••.••nt bat •.hes should h••v", diffe •.••nt d"'ngr, ••
<.,f j,.h".

Df "lOl', rRA"T IONS OF F:JLLOWING MACHINES AND PROCESSES TO BE CAR"IED
'.JUT N TH~_WORI<SHUF' lNlY. ( UN, HOUR FOR EACH DEMONSTRATlm,

l .. :;,-", H,bt.ing 0" G••••,.. Sh••ping OperattQn.
"I'r",t 'ons 0" C"pst"" to Tur •.",t L••th.. and Sl-ngl •• Spi"dle

••"tel' at.••..
~. ',t •...,1 ",.,t ••1 work,ng on M.,chanic,;:,l or Hydraull.c Pr"""Es.
'I.. "p •.•r',-lnlslung ope-ratler.s 111"" l"pping, henning, ",tt.".
5. P «st,,- mOLllding op",r•.•t.H>rt" on lnj ••ct"ton moulding m«ct,in",,,.
~. 0 c- fn, ging on ""o",••r h",mmF.'r.
7 S:,c.t. ,.,•..Iding ",,,,,,hin".
8. D tf". F."t typ",s of grlndl.ng wh••",l", ••••I••"tion crit",r~a, "tanda,.--d
,~c\,-""'i ",("tem ~.f grlndlng wh••••l. whE••I b"l"'lCing, truing and
d'-""'.,ng "f'"rations.
9. F" ".."".." •

•

fHF-OI
•• i-' _. I
~' , .
WC1'~'

v: "-1'''Or1 ,~or.<:e'-nedto dlfferent m"-chines, their eapabililOies,
cat.c)"s "nd limit"tl.on", tool holding, work holding d,"vic",,,
fc., ",bov," Jobs a"d dEmonstration". '" to bE t,,-ught i" the

hop o"ly for "'•.••ry bat",h goin9 tQ th •• workshop. Con"ept of



"llg"nent and ge'ome't.-i<: tdJ •.•.-••"<:ing .-"qui •...••d fo.- job "0.1 i5 '" be
towght lr> the cl ••s'~ n:lOm.
i\ n""'k"tablp ut.il.ity ite",s "'hould he select.'d and ~t ShOLld b"
m"r>u,."<-t",--.,,j ",," per IS cade'''', Po,g. Nut", Bolt"" B\.lsMe's, pins, g••.s
m'~~J",s, st".
io.) SE,tr.ing tif tu"'.•.",t/capst"n fo.- assigne'd jCJbs sMould be' do"", by
L"divi:iual ",tud",nt5.
("il P,.-ep"'"ation "f C~,JC pr'ogra,n" fo,.- job on CNC ma<:hine' shclU.'d be'
dl"''' bv gr.:lup o'f studer,t", for the'ir job ..
'-") 1:'11:m"int"'n",nce ",hm.l1d bp. done p'-a<:ti<:ally i."'. d"monstration
'"d,,',,'di.ng '''"'.-io'.ls "omp<m"nts of both <:at"'go,.-iesl ",l5'<:troni<:,. and
,,'"" h,',,, i"'"I .

"' •. )~'t.,"•.•ni'at..i.Llr, of cutt.ing speed", fF~"ds, m",chining time- and othEr
p"••..''''et''',..-s '-"'quirF.d fo,..-".b,,,v,, job s<.,,:r.••s cost .,••t1m",tio'1 \'1t<:. ""d
s;'Q.,ld be .""mp"',",edwit.h mark"t. r ••t"".

(1 hr)

7. en,. j."b "n plann.". sh<>uld b•• pr"pared involving ••11
b.,t."I- .•' ,,"'.'.

(I hr)

8. -hrt <:M"lidc't",s "r., r ••qut,..-"d to Finish the> job •• t.o 'oh••
lim ,t5;- i CNCl",t.h,,~, milling - "'/~O.05mm

~.- Cap••t",n 8, 'Turr"t lath •• - "/-O,,05mm
i'.;.- Planne,.. - '''/~ 0.3 mm

N<:lt",~ Or"l wIll b" b.ased on the presc:r'ibed t",rmwod, p"-E'sented in
tj-.~:, fDIIn 0.' ,-"",.-tified jour" ••l.

,-"



"ThrM -::tt:.
TURBO MACHINARY
T.E. (MECH ) cP "<"-'" - :r)

•

du..-••.tion

1"" ci'~n<; Scheme
l..", '.lI'-".. 4 hrs/", •••••I,
F .,c:tH:e<1>,: 2 h..-s/>.~ee~

E"aminatiorl
Pap',,"
Termw"rk ,
Oral
P"'P""

.,,: hem""
100 m.~rks
25 m~rl's
25 m.~rh;;

"l h's

UNI1 - 1. (9 hr",)

o;tlh,n, 1u.-l"n,,"5' T •• _ ,,ypes '" ~u•..•.•:>." •• s, constru<.:t.•c"a del .•,J""
I" •• turbin@, "",mpoundi"," uf tu •..bine, velocity dJ-"'Qr"'ms, outpL't,
<i ••r,,:-,', le,ss••.,; in tUYhlneS, rea"tion turbinE', Yl!'l,<:i.t.y
"-""'5, degn." of r-"'",clio,.-,, con$t"ur.:t~on"l f", .•.tun ••• of bl ••.d••.~.
St.v",,,ul1g of tu"'b~nes. applJ.<..ation of turbone", types of $.•••ls,
",;,.c;;l1g to red,." •• l ••ak••ge. losses In tu..-bine!O.

(~e~ght"ge,20 mar~~)
UNIl - 2. (9 h..-..)

(W"~Qht"g": 20 filar,s)

Gas Tu~blne, Theory and fundamnetal~ of gas ture,,,e,,,,
". H<:lpl£'s. cl.as ••ification, Joul",' •• cycle ••, as ••umpt~on." fo..- Slmpl ••
9"';; tL...-b.lnes, cycl", ••n••ly ••1••, wo..-~ ..-••tio, concep..- of m""lmUm ••nd-'"
n~.t:ilIu'" p"-,,,s5Ul'"eu.tio, actual cycl"', effect of Dp••..-ating v"'''-l~bl ••"
or lherOl<,i efficl",n';y re9,.lleratlon. lnt",rcool.ing, reheatir,g, their
etf, cts an pel'".fo..-,n"nce, clo ••ed cycle and ",,,,miclo,, ••d cycl ••s ••••$
':. ,I lne pl"nt, "[.Jpl lc ••t.lOn", of 9••$0 tur-bin ••••.

UNll - 3. (9 hr-,,)
let. propu l"lon ••nd R"t"wy cOfllp..-••••.s"r~' In troduc t lon, th ••or" of

)••t propuls.ion, tfP"'S. 01 J •• t ••ngines, energy flow through j",t
",,,,,",ne••, th..-u"t, thntst Po'w"'''-, End pr'opuls"v" ••ff.lc~ency, turbo
jeL tu.-t'u p..-op, tc,,-bo fa.n "'ng in ••••, pulse j ••t and ram i••t ••n!;!.•""''',
p•..r'ormi-mce ctJaracter""tic5 of thE"" ••ngin ••••, ~_tJrust "'""'<Jment.ation,
~<.,,'ieat.I0n 0+ jet """,in ••s. Com::••pt of •.ocket. pr'-'>J.u1S1<:m.
RflT! RY LD''lORE550RS,

COn<:f"Pt.. oJ-~ •..,~t.a..-y ce)"'p•..••••••o•..••, root blow&,.. and v",n.. typtl
'0"'1 r ••ss",..-", ,,,,,,nt"',,fugal """'fllpr••••••",,..••, veloC:lt_y di"'gl'"am ",r,d
~.' .f",,,,,~e,n f".- •.•or!, don••, lnt.rod'..l,t,on to t"l'"ms 1ik •• "l"p fa,.tor,
~.~.,~,C l.t,put f",,,t.or.

UNI' - 4: (9 hrs)
-lvd, ",.,1,0:- t.urbIn ••••
~"t"ll!i,•• m",m••ntum prlnc"plf>. fl" ••d ••rod mO"'inq flat plEt.e, ar,d c"rv ••d
"'."'s, see'";",,, of pl«tes & ••ant'''., .'e10<:"ty tr--,angle •• ",nd thelr
••.t",,'y ••~,., work done ••• fficlfmc)" etc. c:1a""lf~"ation of hydr,e,lll:
t>...-Iln ••!-, Heads & "' •••• ious eff~cH.nCH"", Impulse turb,ne' M",in
tC>"'lon••"ts and con.,tr'm:tJ.r.mal featur' •••• of p",lton •.•heel, \",,1.~clty
d, ••< ••.•• m" & •••",,-1, don ••, cond~ t 1.un for "''',,'" hyd. effiC.l",ncy, numb",..-of
~l. I ",ts, jets, 1,o, ",,,,,,,,,s10 •.•,,,1 par"m<>t".-s < •• p••••d ratlo, j ••t ,.."tio)

<Weightage: 20 mar ,,,)



•

,
UNIT - 5 (9 hr5)

-'

Hy,j,- ,uli'': tu..-bin,,'"
Reet on turbinEe, "'';.11' components & cor;structional featur"s, types
of •..,~c:\:ion b.\rbine> (Fran"i"_ kaplan). do-aft tube types, ~!fficie"c:y.
{:;,,',i .atiom, <;lovering mE'r-hanism,;; for'pe'lton wheel, Fr"'l'c:is, kbpLm
b,lI"I:).nes, Types of r.:harac:teristic "\.lryes, unit qU"'ntiti",s,
sel., ,tipn of turbine ccmsidering vario" fac:tors,spEc:ific s!,E••d,
Apl~ aU.o" of SilO; larity "'S ",pplied to turbin ••s, sc:ale eff"ct,

(Weight"g'" 20 m",.-ks}

U:,T OF "'[lACTICAlS:
t:* M.nimc"" 8 ",,,peri,,.ents tc; b" perfor'med out of ••hi"h there srould
be m ,I'.irr,",m5 trial ••"p ••riment.s.

1. S ,udy r,f steam ".\.'rbine pow.,r plant.
2. S.udy llf st ••,,", 'b.trbin •• 5Y1Ot"'0\"

,l M,,-,hpds of ""n,pounding
,} M"thod" of gove...-ning
-, Lc.'.,ses in "team tu...-bine
1\ L.,I'''-i<:ation system.

~'. T'1,,1 '->0steam tu.-bin ••
4, S "udy of g"'" tu...-bi.rte••.
5. 5_'.,dy clf hyd.-",c,li<: tu...-bHle'5.
6. T-i.d "n pelton wheel.
7. T -~""l 'lrt fr"n""s turbine.
8. T .i"l on kdpl ••" -turbine.
9. T .;,,,1 'On gas tc<rbin'" plant.
10. c.-i.,1 om <:"ntt.ifugal/,,,;ial flow air campr""so...-.

Nol", Or",1 •.•ill be" hased on the" presr.:ribed t"rmwork p...-esent",c' 1.n
th.,' ;orm "f e:"...-tifi.,d journal.

Reeo '1me"d"d Bo~,ks,~
I. 'A l:<~urse in thprrr,odynartlil:" and heat engin"'" by Domkundwar.
2. rh(?ron"l Engg' by P L Ballaney.
3. rh"rm,,1 Engg' by R K Rajput.
4. 'luid m~chani<:s dnd Hyd...-"ulic M/e: by D...-.R.K.Bansal
5. H'd...-aulic m/e: by Dr. Jagdish LOll.
6. H'",-"cllis ~, fl\J~d mlc by Dr l~odi "",th.
7. R yadav, Steam ~, Gas tlJrbin", Central Publi<=ations, Allahbar:'.
8. J.I; ..Jain, Gas Tu...-bine The"Llry ~< Jet populsion, Krann"
Pc,bI,eOtti",ns, New D",lhi.
9. C,hen, Rog",r: Gas. Turbine Tttl"O"'-Y • Longman Publi<:atio"".
1o. AI'lant"'I'<ami: F~",d"\fI••n t" 1s of Hyd...-au1ir: m"e:hinery, Uni ted 800k
COc"rjarat ion. Poo" ••..
1\. fu"'-bo M"e:hin",-y by Rahya Khan.



.~_tch~.,c t,::h••me ,
l.e, tw.-"". , 4h,-"/week

MANUFACTURING TECHNOLOGY (Pa.pe.x::II::)
T.E. lMECH )

L,am~nation schem••:
Pape.- , 100 ma.-ks
PapQr duration : 3 hrs

UNI' - 1:- (9 h,-s)
, ; 1hm,,.., of M••tal C~,tt.ino;l'- lntrodwct~on, M"chan~,:" of c~,~p
fo,', ••t.~u" S~no;lle po~nt. "utt.in';) toul Geomatry, Design".t~ol of
,.-,t ing tool, Method of M•••el1l.nLno;l, Typ",,, of Chips, Determini,ti~n of
~j ing tuol, M",tho.j ",f machinHlg, Typ,"s .of o::hJ,ps, Det".-rnin ••t.i on of

"I~ • .-- ,.,r,gl" & ~h~p th~cknes!i, Fan:", "n ••lys~s- M"rc~\••nt. ciccle,
0;. '" cny to,,: •• dynam"'"F.'t••,.s.
D•.• ,.m:f,,,,tion "f ".'ttlng '"'peed,. &, fe"ds, depth of cut 8<effe<.t of
t:t.,., '" t,r ,",utt1ng forces, et..t:t~ng tin,,,, pow••.-, cho1r:", of m",.:hine
t,,,,'s I "pt.'m,i:'.atiun of cutting p,,-oc",sses, ~oel 1'1"'••..- 8<t.ool 1_1f""
Eo •• -,;n".". 0..- m••t"" ",--,tt.l,ng, Macl'1in••.b~:1ty, Ce<tting tool m••te"l~l.
:<,,; nn",••n<.e<1h<r••, De'ugh of ,utt.ing toel ••(rrc pnlblem"l. Typ••,~ of
Co t1)r'<J +.0015 - 3.c"yll!' point. MC'ltipo.',t- m111ing O::<.,tt",,., b,-"ach,
',r') Is, -R••.m••..-••, f"rm to<;>l••. '

1.". E,cnomics c.f tOolHlg:- MAe:hine t<lol ""placement, Retur" en
~n.'~"tm.'''t., M",tl'1elTl".-tir:al••naly"'" fer ,"conClmic eq~'lpm••nt equipment
~.,i~-tu.n, EC<ln,JmJ.c.!ief ••m"ll tool s •••l ••ction, Small tool
reepl"c:am,,';t, 8re"k p.v••n "n"lYS1s, Ee:onomio::s lot "ize, Minimum cost
",ncOl'''1~, Oiff ••..-•••n"e bet.ween er:onom~c b••.to:l'1qUClntl-ty & Bn•••k even
qlJ••r t1 t,. athe..- .-el"t 10n,.. fe..- Economic bat",h qu<\nti ty, p..-oblem$..

(WtI'l<;lhtage: 20 m••...-I.s)

UNI1 - 1I1- (9I'1rs)
..•. ':•.~o;;t'm8<Turn,t l- Int..-oduction. D,ffe..-eroce be.t ••een En~,1ne.
C"p"'_••n 8< Tur.- ••t Lath", r"d"Hin<;l mechanl-sms, f:ra..- f ••"ding
,-,e,'',~n.1.sms, 1010..-1< holding devices, ~ool l'1elding devic"", Tool
""~"Jt, A"tum"'tes'~ fo..-ming 8<s1nQle spJ.r,dle I!<multi sp1ndle,
:" :;••," "1"nuf••ctu"-H,g:- Ge",..-cutt~ng pro.:;••"" fo..-ming «< g••nerc.t.~on,
:,••~r-C'.Jtt '.ng 0' m~11lng, hobb~ng, ••h"pi"g, G",ar fi"i5hlng p,-oc"-',."••,,
.':.,'(~r",), laPP1,,\) S' grinding e",n"t..-u!-.t.~on & wo..-king o,f m••<:hanlcs.

:c.. Thr ••••d m••.nuf"~.tur'in<;l:- Thread c•.•tt~ng intl'!'rn"l -!< ""t."rr",!.
Ch__-iI'''', dl~S, th,,-"a, m11lirrQ, "-oll~rrg, lapping «< g..-inding.

(WeiQht ••" ••: 20 "'••...-!.Sl •

m••;:hi r,ing-
Mu1til'0~nt

...
tu.'r,m.. ".-

"'",- 0
T-,- ,"

- 111'- (9 hro;;)
M""ti "H'y ~"-oc•••••••••••- Int.r'oductioc to ,""H,gl•• pou,t
nq, bo..-irrg, f",ci"g, forming, 5h••.p1rrg & pl •••nino;l.
n.cn",, n..-ll1ir,g, Mill1ng, «roaching.
J~j." !< fi>.ture~:- lnt •.od~,c:tlons, D••fin~tlorrs .".
,t"g" ••, Ele.m••nt" of ;19" &, fi~tu.- ••••, D"g"''''' of
.pl •• of lo"ati"n, Loo.:ati"y d~\lie:es. Ejec-tors Clamplng
c>f -,1<;1$S, fJ~tu..-" ••. (Jnt,,-odu<:t<l..-yJ

eone:"pt" ,
f .-••"dom,
de'." r::es,

(Weight ••.g••, 20 m"..-ks)

'8



pierc::t.ng die d'?sign.
dies, Drawing dies,

of bl ••.nk si"", 0,'""••10g

•

,
UN1T - !V:- (9 hrs)
4.: .. Pr-",,,,, t<>ols :- TypE''' of pres,",'", •• , Flmdamentals of cii,," c::utting
'''J:'' r"t~c'''J Cutting ••."tion in pun<:h ~,die operation ••, Die
,,:I. ,'''''an""" Type!> of die Constn,,,,tilm.
4.:. Dip- Desi9'" Fundi'''l'u?ntalSl- Bl"nl(ing ~(
ConPOllnd die design, Bendi"(l diE', Forming
Prr g,.-e"~_i'",edies, Strip la}'out determin5.tion{,,. 00",.

UNIT - V,- (9 h..-5)
5.l. Firdshing ~< Su..-f"c:e tr".,,,,tment pro<:esses,- Grinding, Hob!)ling,
La~pinl:i. Buffing, P'OlisI'1ing, Hobbing t<:'ol", L"'pping Mate'-i.als,
AI>raSivE, Buffing & Polishi,-,g wheel" Ele<:troplilting,
El(;:;tl'"olessplating, Pla!5/ft'l """<lting, Phosph"ting, Galvanizing ,_'",t"ai,
sprayir,g, Armd.tzing, Sh",t ~'e"",ing.
'.I.'.'. ~Ion Conventional machining Proc",,,s,"s,- Introduction, Cll,ECM,
EOI', E£<M,I_BM,PAM"A,lM, WJM, IBM, Ult"i.lsoj,.tc machining, E"p:osi'le
h,r "ing, Hot m""c!,IIl.i.ng.

(Weight"'g", 20 ma"ks)
ASSIGNMENTS._

I. Jig d"'''ign fo •.. drilling "pe"'ation fe'r given component.
2. =i><tu•..••design for milling operatior, for gIven component.
3. ;;:llanki.ng! Pu"':hi,"" Die design f<:>rgiven •.Q'"ponents.
4. Tool layout f"r' tur"'et 01""capstan lathe fo •.. '" job.
5. '"s.i.gnmont On "",it 2 ~, 5.

Rec~mmended Book"._

I, "Bh"'ttaCI)ar'ya, metal cutting theory 8, p.-actices ~ Cent •..",l Buok
P,.,b,j,5he~s, Indi ••.
2. '.C."ha.-m",. P,-oduction Engineering.
3. H"'jr", Ch",udh••ri & Bose - Workshop Technology Vol-II, ASi"
P'.,b.ishillg HOIJSe.
4. ,i.8.Baw", WorJ',,",hopTechnolQgy Vol-II, T••taMcS•..••w Hill.
5. lohn ,i. Sc:h",y, Introdur.tioll to manuf",,:tut"ing proc:"ss"", McG.-aw-
H.tl Int~.-n"'tion",l Editions.
6. 1m••ri"<"1 8oci"'ty of t'~ol ~, manuf",c:i:.uri.ng E.-,ginn".'s, Fund"mer,t ••ls
o'f :001 d""ign , P.-",nti.c:e H"'ll of Indi", F'vt Ltd.
7. Jon••1,json, to<ll design, Tat", Mc:G.-",,,,HIll
8. P.e.Pandey, H.S.Sah'", Mod•••..n m"chining P"'oc:e""e''', T••t"McG"'awHe; I

9, O.P.,:hi:mna, M.L••I - A t""t BQok P"'OdUl:tiQn TEChnology, Vol 1 ~,
II, Dh.mpat Rai ~ Sons.



DYNAMICS OF MACHINERY - II
T .E. (MEeHl

marks
m",rk"
mar~s
'n

scheme:
'00
"25

, 3

Examination
P ••p"••..=
T"..-mworl, 1
0••.."1 :
Pap"~ durati,m

T" ••<:I 1ng ~,(heme =
l.".,. u"-"" 1 4h ••..s/ ••"••1:
p, a' tica] Sl 2h ••.."'I •.•"'ek

UNIT _ 1,- (9 hr<;)
8RAHSAN!> DYNAMOf'lET\'::RI
t. IRAKES,-al Ihff",..- ••nt typ •••• of brakes b~ Fo••..c••• analy"is of
N".-".' $, ,., ternal and int",..-n",1 e~pli!nding shc" brakes, Blm:k brakes"
['",,,c b, ••!:!,S, 810<:1:& band brilk"," C) Breaking tcrqlle,
7. DYNf,MOMETERSl'- a) Dl-ffer&lnt. types of absorbtion ar,d
tr •.," m1S""]on ty~e dynamom••te..- bl Eddy <:u~r••nt dyn",momet••~
coI!'.~r,><:'~,ton and ",,,,rking prl-ncipl&>, c' To..-qu,," mea,"urement d]
Fh'l-! coul,l:ing.

porter, P..-o••ll,
bl Sensitlvene~s

d) EHe<:t of

{IO hn,}UNIT - II,-
GO'I~' NUk"', 8, FLYWHEE:L:-
1. I.OVE',llOR,- clTypeS of 'l0v••rnors~ Watts,
Hart, "II, Sprin<;l cont..-olled, In ••rti~ cont.rolled,
(Of governor, c) Hunting, l.chron1.5m, Stability
Qv"'" n,", ••l Pow••r of gov,;"'no..-, controlling for",".
2. IlYWHEE:L,_ a} Turning mom••nt diagrams, D' •.•l ••",berts prjn<:ip'"
b' ! luc.t~,"tion of ener<;ly .nd ••pp••d, cl E:quiva,)ent offset l-ne..-tia
f.", c..- d) Pi,st.an ••,-ffo~t. cranl: e-ffort el O••termination o-f flywheel
~1"'" for differ ••n'\: types of engine aod ",,,,,hine.(Weightage: 20 marK")

UNIT _. 111,- ,10 hr .••)
r INFIIATl~S OF CAM~ GYROSCOPE
I'll l".m:
a: YP!;>'; o-f cam bl Type•• of -folla ••.,r c) O",finitiqns d) Follower
dl-"p "Le,~.'nt programmln<;l el Motion o.F tollower. analysis of motion
f' ,et.",r'r"ination <If cam profile for \liven follower motion gl
.1",,1 SUi af cam •.nth sp,"cl--fi ••d counter,,-circ,;la •.. an: cam, tanger,t
."" , tol Sycloid,.l cam, polydyne cam, Kin",matics ",quiva1o!nt o-f c••m.
e) G ;1"'."'P"': Angular velocity and a<:c.elerat.ion, 'lyroscopic coupl""
?Y"''' COpH effect cm n.,val ships ••• 'lability o-f a two ••he ••1 vehicle,(Weightage, 20 ma..-ks) -•
UNlT-IV:- (IOhr ••)

S£HR AND GEAR TRAINA' ,p,.,r Gemr, Terminology oJ g••arin<;l, Conjll ••••.t'" acticn. Involut,;,
••.ncl <yCl<Hda1 pr'ofile, P"th of cont.arct. an: of cont ••ct, contact
, ••'t., "r,terf •••ren"e. undercutt,ng, methods to ••vQid the
,",,0).,- cutt "ng and l-nt",rfer"enc", rack "hl-ft, effect elf center
ti>.,d r,l'" " ••.riatton, f..-letlor> D"'t••••••n g""'''' tooth,
B' ;.,te,.,••.l g", ••.r'5
,I 'Ir,l.t,."l g",ars' Tnrque tr ••nsmltt ••d by helical Qears on par ••lle1
",hof "', ~u,..-~,alano t •..an •••.er •••• module.
[l) ,[",ral gea..-'" Spiral ••ngle, ••haft ••n<;<le, efficiency of spl-r

a
1

.•",,,,"



•

,

E) '"",r,' ""d wonll gear termlnol"gy, ge.~m",tric:;al
"Pi,l ""a:io,; ,,,,d tCloth for"""". tor'que t. ••."lnsm.ctted.
FI ~"'P'!;;; 'J," ge~..r t..-air>", vel0,ci..ty ratio, tooth
tl"""1 ,mi :t"ci. h",ttli..-,g t,o,"que.

..-",1"tiQn~hip,

load,

UNIT _ 'J,- (10 h,"s)

BflI.A:KlI<G
<cdB,d""''''';'''''J CIt nltationg rn",. ••es in on!? and ;;;;eve.-a! pl"F,I<'"
bl ;ja1.,"'''i''" of """,cipr-ocating masses in ,,,in'll'" and mult.i<:ylinder
e"'\1;"'o, inc:i~ned • ..-"tlic\l "nd vee types.
cJ Prj,nary «rod 5elOond.,,-y bal",n<:ing ;)n<llysi". dl Com:ept of di..-O'ct
'''1eJ 'E'y.,,.-,,;e ,:,.-"n\",
E\ B.<1a"cj",q Df lc.H:o",otiv", engines •••,d eff",,,t of p",rtial b",lancir,g
f) S":.at _I: """I dyn,,~,io: b,.\lancir;g ma<:l~ine. cor,trolling for-eO".

(WeightagE" 20 ma,'ks1

T••rm"ork ,.;h,dl <:or,s;st of ",ny 'NINE' p."p••rim ••nts clf 'the follow,iJ".'-
1.. :;turly of- ,",,,,,..i.c,c,st.yp"''' of g",,,,,.bo,,,",'""'t.\l:h "'S indus1:.ri",l ',l",,,r
b",,,",,;, ';yr',dlr'omest, g"''''' bo>:, Dif,r.,r ••ntial 9'lar bOlt,
2. 0 dr"," tb •• ~nr)jt,'g.,t.E' prl:l'fil'" for a"Y gener.,l sb"p" e,f gear
tr:'QtI,.
3. -'r:, gpn",'ate gear tooth profil",,,,nd to study the effe<:t of
und",,';eu 1.;.n'l and •.•,,;k'5hif1. usig I!\rJdels,
4, T" d,,1.w"',\ill" 1.".rq•.'" C"pacity of dynamoMotr using 1.r,,,,"sdul:ers.
5. T" s'.udy £'pi<:ycli.c gear t.rain ",,,d t.o mEasure torquE transmi.tted
ar,d 1,,,,I,ling LartluF,
b. T" d,''''"' '''''', profile for v"rio,-," types of follo ••",r motion.
7. f" d"t.er"in •• th •• "11ar",r.t",ri,,tic, r:1.\rV,,"of "centrifugal gov",,.,,or
~< '00 fiT,d i',s c)~••fficie •.•t, c.fin"en"it.ivenes" & stability.
8. V,.rl.":tc:a,'iort of princip"J of gyro$<:opi<: c",,"ple.
9. S'.""j,> of ""I' t.wo gy"'o controlled in$trum~mts.
\(>. 0 "t"d;' th •• dynamic b"U ••.•,;ing machin." ~, tv b"la"ce a rotor.

Oral
o,,,~,.>...' ••"
of ,::,rt.: f,e,i

bbS••d an th~ pre ••<:ribed
j~"~r,,,l c;nly.

•• RI'<:or,ll!\l'.,d••d Book••,-
I. TI,e::,,-y Oi: m",<:hi"••"
'2, Tt,e"'''1 0" mach;'':'",,, &
3. Tt.",o,"'1".,. I!\""hines 8,
4. The", '1 o. ma"h.ines &
5. TI,t'e,j''l 00<'ma<:hi.nes &
6. Tile",'y Oi m"c:h.i"es &

Thom"'''' ~, Beven
mec:h,,,,isffi$ Shigley
meco'1"•.•i5ms P L Ball", •.•ey
me<:hani$m$ Jagdist.lal
meLh""isms 8 S Ratan
me<:h"nisms Ghosh, Mill 1i<:k



MACHINE DESIGN - II
T .Co. (MECHl

scheme:
100 ~Jark~
25 marl,,,,

: 4 hl'"s

EHamination
Paper =
T.,rmwol'"1<,
PapeF duration

Teau, "1;1""heme ,
." tu "'!!> : 4hr~/we: ••1<
Pra< teals, 4hrs/ ••••ek

(2i",rs/w",.,k for "omput ••r)
(2h,.-,5/0,,,,••k for d.-awing)

UNIT - 1 ,_ (12 hr ••)
,>PU" ,ND -iELICAL GE,AFiS
r.l~~D f~r.~tion ~f \leaF dr~~e£ and the,r ••election criteri~'s,
,",v's on ~f theo~y of gear~, $t~naard system of !;lear tooth.
'I'u, Ge••, tooth l.,.d, numb••r of teeth, face l'Iidth, ,.tr",ngth o~
ge",,- t"'lth, stilt.", b••••.m ••trength, ( Lewis equatl-Ofl ), ba.rth
>o!';~L.!". un. dynamic tooth lo ••ds, (spott •• equation), w",,,,r stFength
~Bu,~ "'Jh",m's eq..,aticlnl, estim"ti,m of modulI> on beam 5tr",ngth and
wear "tF ••,.,gth, QIO"<iFde!iign for ma~.lmumpower, typ"'o; of ge••r tEetl,
fall" e!O, <J~Arm",t"l-lals ",,,d o:onstructiOrial d••t.ails of gear wh&<;'l",
••.•"'t.ho..ls of "leaF lubrlc ••.tion,
o-Iellc", l3e"r tUClth lo ••d. format~\le number of teeth In h.,l~c",l
",e",,-.. f",,& ""dth, str ••ngt;h ••-f 11"'''1''t.eet.h, stOlti.:: b.,,,,m ••t.rength,
:ew, •• eq.~,.,t~.,n, t,,, •.th eqc<atlc.n, dyn"mic toot.~' 10••d5, ISp'.tt.5
"'qu,-,t 0" I, we;;r <ot•.•mgth (8ucl'in\lham s •••quAtion), ",,,timation o-f
,n",dl.d, or, !le'a", ",t.r..-ngth and wear "t"engt.h, g•••ar d••"tgn for maHi••.•u••.•
HJW'" t'p'"''' el+ g",aF teeth f ••llul'" ••". gear m••t ••rial.. And
",.t u( tlDn ••.l d",t",ll •• of IJ"''''I'"whe"1s, methods of \Ie•••. lubricat.ton.

(Weight ••g.", 20 m••rle••)

UNIT 11: (10 hl'"s)
I.-~.,II', AND l~ORMGEAPS
,j r '.1 .1,1. ',,,oth b<PVEdgraan" t ••rmi,nolgy And g••" ••.•••tric ••l. r ••lat~ons
'Sta"d ,rd dimen••ion<; and rec.lJmml!nd••.tionSl of worm g"'''''ing, ferce
"",aly ~!>, mountin\)", of b",v••l gear" and bearing rea<:tion5. B••••.m
••tn'n' tt, ..•."d weal'" stFength of bevel gear teeth, dynamic tooth llOad.
')E-SlY" of st.F••.ight tooth be-v••l g",••.rs; baS&n on beam and wea,-
"tFl.n'lth. De5~gn of "plr ••.l b,"vel gears and hypoids gear.. and
'"''"1_''''".i,::,,' ""it.h ••t.raight w1th "traight tooth bevel g••••.••"',
WORM GEARS,-W(Jrm ~nd w",rm gear te<:hnology And geometrio:a'l
re'.",t '.)f,S. St ••.ndard dIm••n"ion •• ",nd r.,comm••doction" of worm graar~ng,
FOl'""e ••n••tvs1S of wOr'" drlv". F"lction in "orm \l••••.•..••, ••f~1ci&no:y of
wC.rm ""F 1rlVe,.. D"5i<;;l"cF1t.eri ••. for wOl'"mdrive. Stref'gth and •.•••••r
••t •• '''I w,~r••.•g••aFs, th"Fmal consid ••r",tilJns In worm drive, type.. of

f;u lu.. '" worm ;""''''ring.wOr ••.•••"d wonl' whe••! material, ••.•et.hod of
lub"" at,. '''So

-
UNIT.III:- \10 hrs)
BEA!~I'IC;S'-
••., R-.llH"J conta!.t. b••••.Fing'" Typ" of rolling contact beAFing",
5t ••.•.'< ",Id dyn;;,m.i.o: load c,",p",<:ities, Stribraac:~s ••qu••t10ns.
"'q"\\V lent b"'••.•.ing loads, load l~fe r&l ••.tionship, be••r1ng l1fe,
1~,A,1 fao:tor, ••••l ••o:tion IOf be••.rtngs ~ram ••.•fg. o:atalague. Ball and
tAP'" ,'Jol",...- b&ar1r'9s, n""1\l" fo:'" v••....-iablE- load and ••pe••d. 8••••rin9
wlt.l, pro:>"biI1ty of su...-viv••l "thel'" than 90%. LubFi.cAtilOn and
m,.uflt n\ls '.1f bearings, 0,,1 ••••••Is ••nd packing.



•

b) elicil",g Contact S",,...-1"g1O:- B,~!r>icmod.,,,,of l-ubric:ation, vi.~<:~sity
ar,d it. n,"""urE!{n"'nt,;;",ff",<:t. of temperature em visco"ity. viscosity
i"d,,,. l'yrEs of lL,bri"",ting ilnd additive ••, Il"e""'''s, "electin'l of
Ivbr h,.nt.$, B••"ring mater"i"'l".

",••mple &
Confidence
to1er"nr,e,

(9 hrs)
in 0",5i9", probabilit.y, R",ndclll var-J.",bles-

Normal ,Jist,-ibut.ion, Sampling d;.5tr-ibutic,",
Popul"tion c;ombin"t.ionOl, (1",,1gn & n;sotur-al
assembly, Stalistical "'''alysis of tolerenr.es.

(Weight ••ge,

UNI1 - V.-
St.c,<tisli.cal
pc.pl'l"lir-n,
intEr"",,,.I,,,
d"'Oig', for-

UNIT - IVI- (10 Mrs)
PRE! SLlFE V£SSELS,-
Thick l\ thin cylinde"''''', F"ilu..-." <:..-iter'i" of YOlss!?l",. L",me'~
",qL!.ttcn, (l",y"rino's & Bir'nic .,qlJ",tions, "auto f ••.••ttag •• & "'Dm;:Jound
cyJ.,nd.,-s.
r,p[S CF PFESSUREVESSELS,- HQrizot.al, vertical, c:l",,,,,,ifi<:ation of
P'-"""'"'' ~essels as per 18:2825-\96'1 and typica.l C<itegor"i"'; Qf
",~,lcs. M"teria.ls ,)f !:nnst..-uc,ti.cm",l details. Str.,sse" indue,Pod u,
p,...",~s,-,r",v<'5"",ls,De<,.i'Jrl of Pr'~s",u,..-ev••,-.,••~ls ",,; P"''-- IS, 2825 co,l", ~<
ASMf Lod", Sh':?ll ",nd end cl05w-"'5. ICffect of openings ",nd no.:;::lE'O
in shell" and cover- ",r-e<lcompensation Illethod, 9a.5keted jO.lnt.s,
tiP'-S ef v£5sel 5UPPOr-ts.

(Weightage: 20 marL",)

E~G[NO~ICS & AESTHETIC DESIGN:-
ba"i<: tye •• of prmJur.t. fcr-ms, design;.n\) for appear"n<:e- sl.,ape,
d"'''.';9'' . fE"tun~", materI,,1s ~,finishes, <:;olor t, tone, qu"lit.y,
ergLno"i.~al ~onsidp.ration5- ,.-~l~tion bet~~~n user, machine ~nd
enviroF"\ent"l ~ommunjc:ation between l\5er- t, macl1inp.- """trol
d",vic,~", c<:ntro1. layou.t & shap'" of control- display signals, layout
of c::i'"~l,,y p",np.l.

TERMWORK:-

(,
Th<!! 'c"rm work shall cc,"sists of ONEdesigr, project b••sed On the
above syll ••bus. E"ch d"5ign project consisting of two imppri"l
Si2E "heet,;- ome invoiving ••••sembly draw.i.nl;lwith" part list and
0",•..,.-,,11 dimensions and the other sh",••t involving d..-awing" of
inUiv.,.d~'al <:o"'pon"'"ts. Mallu'f",,:turing tol.,r"""e"" SI-Irf",c", fi"insh
symt,.o)", and geomatr-;:.c tol",r""n~",s should be spe~ified so as to mak••
ot " ",c:rI~i.ngdrawing. A desIgn r ••port giving ••11 ne~essary d••',,,,il,,
of c"l.c,-,lations of the design of <components and assembly ••Mould be
SU1>Cf'i',t",din a sep,~t.at" file.
FIVE de"jgn a5si<]nm.mt" of pr-obl ••m5 b"'5",d on the topiC" of
":J'.labu5 Q;,lt.0-1'whic,h at. iea5t 'lhr-e., shall be "oived with the
0,1 c:"mput",r. (i.e two problem" •••hould be solved in Visl..!",l
ldng'-'dg'" and 0"" in AutoL.ISF',)



USflFt
Ohl

OF PROGRI'<MMING SHOULD BE RE'"STRTCTED TO PRACTICAL CLASS

•

•

R••t /I"Im •• ,lied 8001". ~~
1 11"'•....,.~n~l:••.l E"gg. design by J.E.Shl0g1 ••y and C.R. Mischl"," Sterr
",d, uO", Mo:g•.•••• Hill Publio: ••t..tono;,
:'. U~,sign of ma"hinC' .,loment", by M.F. SpQtt$- PrentH:e h",IJ
1-'"", ., .•.•t On.
'I. i'",,-hu',, "••••ig,- .. Hall ",r,d H",!owenko fic:ha"m " •••..i ••,..
4 F,.;,dameflt"Js Qf moochln•• d""'i9n by Phel.m- McGraw Hill
'-"ut'ltat'(:lns.
5. ]'''''1','' Df ma," 1n•• elemeF,ts by V.B.Bh ••ndari. Tata: McGr••w Hlll
O. F.~.G des, ••" dat~ book.

r "~h'J.l;e d""'1gn - M"'l.,,,,, 8. h"rtma",
,:. ~l '!825-t969t:o'-je for- wF,f'r-ed p,.es$u"-,, "essels.
9. ! "':>"''''''5 "qu~pm••nt deslgn by H.V.Jos"i, M<:Mi11.••" lndla Ltd.

-
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METROLOGY &c QUAU TV CONTROL Cf~~
T.E. (MEeH)

seh ••m••'
100 morks
25 markS
25 marks

"f"",:~,i"g 3d,,,,m,,, ,
U=c ,ur.;s : 4hr-s/we ••k
Pr.'i"1ci",,ls, 2I,.-"/week

E" amin" t ,ion
P"'P"'- ,
T~wmwo,..k ,
Oral ,
r-"p••r durati"", • 3

(9 hI'S)

s••nsitivity,

st",nda.-ds, end stand"r:~s,
of ntandards, precision
inst,'um ••,.,ts ••nd thro-i,.

aLl lEI!(al-OiiY'-
UNI- - 1,-
Dfd .ni cion mEasuremEnt, >,,-eI:1510n,
<:1"";51"'1<.""lor, of method of n'''''5ur"m",nt.
LHll,AR MEflSUREI1ENT:- Standa~ds, LinE'
.u\\(,'lerogth stand",,-ds, c::lassific"tion
""""'hun'm.-,,",;,., pret:'.s~on m'~a"urlng
c!u,-aC:1.""'l,,lics, 51 ip g"'.'g",s.
S-'-RI,1SIITNE~:S, FLATNESS AND SQUARENESS,- Sur' f"ce pI ",t ••", a'9les
pl,,;F.>s, 'J.,tdoc:k5, ,"",,,,sun>m"'''l of straight"ess, fl",tn",s,,", t.esting,
",q'-'•.•....«rf~'-." t ••",t.ing, rOLmdr,ess test.lng, machine tool metrology.
MEA,:UR,MENl BY LIGHT WAVE INTERFERENCE:- f'''5ic principle, 50'.,r"••5
elf lil.hi., e.ptic"l °",t.s, f"-'i,,w p",t.terns ",nd t.hodr interp •.•,t"tinn,
tEO''';i"l, <"f f1",1., conve" End cOn""V.' and ir""gular sur'face, "he:king
CH ,1 i~ \::,al.ge"., "",I ibr3.t~on of optic"l fl",

(weight"'ge: 20 mil-rl~s)

UNIl - 11,- (9 h..-,,)

DcS] GI~ AND MANUFACTl.IRI NG OF GAUGES,-
TI--"-E"eu..-f~c •• g••nerdtion, Ift'm~,factur •• of "'lip Qauges, pl'"incipl,~ of
",) i,~I-'''''.I',t. p...-..-'..>,-".
CCMFAR~TORS': - Ch<lract ••,"istics, ••ppl ication, typ<os, constrw:ti,cm ,,,,d
wodci,,<; of d.i.ff ••,.-ent. m5>chanic"'I, optical, e1ect.,I'"ical, P,.,••u,-,ati<::
c ",m~"11'"" tor~ .
ANGLE MEASlJREMENT:- a,ine b"rs, s.in•• "",nt..",;;, us",,, of s~n., hOI,S,
"ngI •• g<K'gP.S, 8utocoli,o ••t"..-, angle dekke"--<:oJ"'$t,,,nt d£!vi",tion p'-ism:
~1E.ASUr,EMENl OF SURFACE FINISH,- Sw'f",cp. te>:tL ••.••, d01finit~o,.-,s,
:=~:rr.u\CIog'f and bd"~C concept, methods "f measuring 5u..-f.n;e fiTli"h;
:~.~~gr."',"~1:qf 5urf"",<' ,.-ougl"'",55 "'5 p'~"-IS, rp.lationship b••+.ween
.L.r f ••",,,, ''''Jg~,,, ••5s ,,,,,d m.•.nuf"'ct.'H"1ng l'"o<:I>"'s"",,.

I"ff"cts,
int"'-n"l

(9 hrs)
T",..-minOllogy, "rrors and their
"f elem"nts of external and

UNIT - IIl,-
r1E,"RJLOGY 0" SCRE:I~ THREADS,-
tl'lr", ••d g ~u~",s, m••<~sur"m",n t
th'-e'lris. '

GEAR rlE~SUR~MENT:_ C"'lip"rs measu..-",ments, invo1cl'te te"ting
~,;~~:' ••;~n<5, ;oolm~ke,-"s micr'05C,"p,",.,pr"ofiI", p,,-oje<:tors. '
'__". 1EA"l.IRING MACHINES:_ U"ivE..-",al "-''''''Sc'.ring 1ft h'
or."I.l',~t.= fil="'suring m""hi"". possible "ou"~••s of "''' ~n."~,J",,,t,,'i, i.n.pee.ticm "nd f("'''S~lring m"Ch.i~,~s"-. errars ~n

00-

CMM,

--



•
~E-',--:EIT fREMl)'." HI E"NGG METROLOGY'- De"••lopment. in opt,cal
""'~'",~"m••"t.••, p•..•""-lSlon instrument.,; b"••ed on las"'-, pr-c.,b"",
tel ••""t•.,~ ~i••.teInS, ~sornetr1<. vi",w,ng of sur-face de+ects, ,mage

",h•.." _"";1 mi<:"-<o"<::O\.""tOr .•..ertl.cal dim ••n~_iO"'" \welg~lt ••.ge' 20 m"rf $)

~<l (.JJAI.IT'( COi'lTPOt.'-UNIT' IV,- (9 hrs)
1. c"".ept of qua.li'ly II<qual,ty centrol, ••lement.•• of quality!< ,ts
,.•.,.•.•..". p.,,,-PO$'1."et up, polic~ and abjecti""S, f.,,::tors controlling
Ql.,,_,1t... ;,f des~lj'" "lOd r.or;fc.,rman"'" bala"t:"~ between the ,,-ost ,f

<;c>.l"t' ••."d value of quallt'l-? :,,'.,.-u,Jw...tion to. tQplcs- ~erlJ defe'<.-ts, ••t••.ti$t.i" ••1 P'_~'<:">"'s
co- t "Q", qual,ty en"]."'s, comp"")" ",ide quality manag"ment, t.ot ••.I
'l~'i<l 't", <-ont,.-ol, lSt' 9(1(\0 arid !!quiVal!!nt Indian st ••nda,.-ds.
~ T 11.«1 ,ual Ltoy ,"ar,ag",ment, vendor inspee:tion, p,.-oe:es" e:apab. 1i ty
"c. "j', ql,.•11ty ••,'uil o;;y.,;t",m,«"ality a~.su•..anl:"', diffen=n<::e bet ••!!.m

.V " '.~~; ••."d qUelli .ty control and qual i ty ••••s",.-ance.(weiQhtaQe-' 20 m••.rl,s>

UNIT ~ V,-
:;T,',r'S'lCAL QUALI"'Y CONTROL:-,,'" .;t".tJ.sti.-S, ",eo'"n, mode, "tallda •..d deviation, d••.ta <:ool,,"c'ion,
t,."t.l\l' am, f,..eq~,e>n~:Idi"t .•..ibutiOll, impO.-tanc:e of ••t ••.t,.cal methods
'" qual.ty <:c",t.o

l
. Va.-iables and att •..ibutes. Measu,.-eomen

t

",.,p 'c 10" diff" •..ent typ,!5 of <:o",t,.-ol cha,.-t5i X,R,np,p ••.rd C

. h ,,.-.'" M'O"I'in••1 p,.-tK.••••S e",pab11ity analvs
i
".

1". 'E ''"ANC:: GI'\'\PLING'b"O'f,l~"9 inspeet'-Or ~/s- hu"derd Y. inspee:tion, bas1G Goncept of
","",p.•.ny Ul"P••",t.J.<l!1,operatl.ng c:ha,.-act••"-:LstiC:S<:urves, confli~ting
~llto _,.,'ts of l:on",umE'''-~nd p•..odllc•••.., p•..odUl:•••...'" end co"sume"-'" r iSI<,
A(l', l ':'1"',), AOC'~. ",i"••I" and double' sampling plans, stard ••,..d

•••••,"p .1\'1 t.OIbl,",s, vet',do"- "'6tH'g-

L,th",

of ",ny ten
Oral will

dimen••••on'" of pa•..t
In,,t'''lJm ••nt•bar, autocollimeto •..,

T.r"" 'lo••.k' -,'I.,,,, tIH-m''lod< "h"ll eonSi •••t •• of reco,.-d
fol', ,Wl"<;l e"per~mer't... and assignm ••nt.s.

te,'m ,ode.1. )••~.er",~nat10n ~,~ lin",,,,,,,'an9
U1

"'''-
P' ••.'- s ..or and nCln_'p,'e<:l-SiOn m.';!lSurl-ng
,'. \1'9,,1••' mea5ufE,.,",,,t u•••tng a 51,n"



I'
•
,

" . 1••~"i\Jr€m[",t~ " u=~ng [O"<:I,.,,,;,r.al .• ",l"'ct.-ic<ll and p'!:.umatic":i" :l" ,-",to"," =. .
l;.. 11••",ul •.,m"nt. 0' ">to,.-e •.• p",ramE't",,.-,,, u5~ng flo<Jting c"'.rr~"g"

Ikb"",* Unly fo..- practi""ls

fle,,<>mmended Book ••c-

l~ >: ,lain, Errgg MetrologYl Khanna Publisher'".
H"mILc,ol! of indll"tri",l m",t,.-ology; ASTMI".:;Pn;,ntice H"ll P~b.

M ;'"..-••r,; H"ndbLlok Df q\-'", 1i ty r.:ontn:,j, McGraw Hill Pub.
l tl.Mal,aj"''"'J Statistic""l fJwllity Contre'1;
.-. f c: Ca;.n: TOM~, ISO 9000; Kh,mna Pl.lbli",he.-".
i ) C [upt.,,; A t ••"tbook of Engg l'1et<.ology; ~:hanna Publish ••,-",_

F [ Cupta; Engg Pr"'c:~sitm Metrol<>gYI ~:hanna PClblishers.

"ote.
["-,>1 wi.l. be b"s",d on th" pr'~~cib",d t",rmwork presented in th" fonr,
ef cerified journAl.

•
!
'., .'



,

PucticlIl Training! Special StudylMmor Proi~et

(4:onunon ",ilh Tl~(Electronics, Industrial Ela:h'onics., Electronic and
T ')«:ommunicati(lIl Engmeerlng & Computer Engg., Electrical Engg.,
.:J:~n Mech., & Production Engg.),

Enmination scheme;
Tern1worlt : 15marb

Evrry student need 10 complete folloWIngrequirements for termwork
Olf Pl'f&ct.luiTrainlnglSpt,dal Studyl Minor Project.

Practlu.1 IllUDing In my Induitry for. period of minimum two weeb
;lDl submit tndlllng nport ~ertmed by pel'\!.onnelmanager or work!!manager or any
otllt!r higher authority ofth.t Industry.

OR

Spedal study lin It recent wple [rom nlPOrtOO lit8rature and submit. ",port

"" , OR
One mfnI thaol'lt:kal or r.bricstloo proj.ct.nd IlUbflllt Il raport lin It-

OR
Attend a rou~ of Ent.,.,preneunhip Development CDune amd.llcted by

col e'gf and submit. report on It.

;s,( IE:-
\. PractiClll traininii:.I!Ito be undfflOPe In Summer V.CIIUonlIfte' S.E. and J or In

Winter Vacation .Ile, fil'llt term ofT.E.

2. Reoort should be typedon A~sizep-per and three eopie5 pll~r boundedare
to be prep.red. one cop)' 15forthe candld.u, one for the library and onr for
the teaeher eoneerned.

•••••••••

,

•
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