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Sixf lr Semester B.E. Degree Exanrination, Jan./F-eb .2027
Design of Machine Elements - ll

I inrc: I hrs Vlar. Mar'l<s: 100

\rrlc:/.,'1 nswcr ott-y 1"11./lijfull qtrcsliorts, selectirrg rrt lcust 7-ll,O./full tptesliotr.t /i,ttrtr crte;lt prrt.l.
2. L)sa rl dcsigrt dutu hund book is parnittad.
-1, ,,7rt1' ttri.ssiu.q dttu t:utt be u.ssttmed suitnh[,t: uttd stutcd,

PART _ A
,A ct"attc hool< of trapczoiclal cross section \\/hose irrner anci outcr sirles arc (r0nrrr ancl 30nrnr
lrit' it 6lc111it o1'(''.trnrtt,'l'ltc ccntt'c of'curvatrirc is at a ciistancc o{'90rnll [i'onr the insir]c ol'llrc
bctittt. I)ctct'tttinc tltc tnarrrlurtt tcnsilc anc'i cornprcssivc strcsscs inclLrccil in tlrc cranc lrool<
rilrcrr its lilting capacity is (r0kN. (I2 )tlrt.s)
'\ cottrIttLtttd e r,'lirtclcr i.r tnlttlc hr slrrinl<ing a cr litrricr tt1'crtcrnal cl iunre Lcr' -l 00nrnr lrrtl
irttcr nir I rlirrnrctel ol-15()ntrtr oi,cr anotltcr cvlindcr rtf'cxt*t'nal rl iantctcr' l50nrnt iinrl irrtcrn;r I

il iltrttctct'ltlurrril. Il'thc rlil jal l)rcssrrre at thc jrrnctiiln is tNinrr.r.rl. dctcnrrin.r irsrng I"urr.rc'-,
cqttatiOtts. tltc strcsscs at oulcr alrd inncr sLrrfirccs cli'thc oulcr cy,lindcr'. (0tt )llrlis)

ii

b

') ,,

b

il

b

C

Sclcct a V-bclt clrivc to transtlit a load oi6kW fiorr a shatl rotating at. i000rpm ro a paralle I

slrali to lrc rotatcd at -i50rpm.-l'hc spacc ]imits thc ccntrc clistancc bcllvccn shaits to 500urnr.'l'hc pitch ci ianrctcr ol'the srnaller prrllcv coLrlcl be assun.rccl to bc i50rnrn, (10 \'l artis)
,\ 6 x i9 ii,itc ropc is Ltseci lo lifi a loaci of i()kN ol iron orc ll'onr a nrinc ol'600 nrctrc clccp,
'Tlrc ut'ruht ot'the lrucket is 2l<N. Thc tllrxilrppr spcccl ol.,l0pt,irriu is lrtlrrjpccl 1rr I sccouil,
frittci ti tarlctcl' rtl'the ri irc ro1-lc. assLrnring firctor o1'salety, as (r. (10 )tlr.l<s)

I)clirc an exprcssiorr litr strcss rntiLtcccl in a helicaicoil5111.i11q (05 )llrks)
\\'hat rs sLirginu in slrriirgs ancl horv it can bc ovcrcor.rrc'J (03 \tar.ks)
.\ scttti cllilttical latninatcil Icat'spring u'ith trvo firll lcngth lcavcs, tcn snrdrratcrl lcuvcs ar.c
1o Irc tlcsigttcrl 1o sul)l)()l'1 ti cerrtral Ioucl o['6kN over t\\o Il()ints ] ntctr.c iltritr.r. 'l'hc ccltl.al
brr nrl rvicith is l00ntnt. -lte ratio o1'total tlcltth oIsltrirrg tit rts r.r,idth is 2.,5. \,lr.rxintLr rn nor.rnli
,,1t.r::;s ilt thi: ttiitlcrial of'lcavcs is .100\JPa lmd ntttci rr lLrs o1'clrrstieritr is l0li(il)l [)e te rirnre .

i1 \\'iclth ancl thickncss ol'lcur,cs.
ii) Tlrc initral gap bcnvr-:cn {itll lcngth and sracirurtcci lclivcs.
iii) ('crrtrirl bolt ktacl. 112 \t.r.tis)

a. \\'r itc a notc or) appliciltrons o l'gcar cllir cs. (0{ }t:rrtrs)
L). i)csrglt a ltair ol'spur gcars to transnrit 20k\\' oI porvcr ri,ltilc opcrating lirr E to l0 his. pcr

clal'sttstaining ntecliun-t shock fi'or-n a shiifi rotating at l000rprr to a parallcl shaft u,hich is to
rotatc at 3l0rpnr. Assun-tc tltc nr.rmbcr ot'tccth on pinion to be 31 and 20o lLrll depth involLrtc
looth prol'ilc 'Ihc ntatcrial 1br piniorr is Crtr0 stccl u,,hosc c;i,.= 206.8M])a ancl Ibr ge.rr is c,r"r
stccl w'hosc or. -' 1i7.,lN1Pa. Clhcck thc clesign fbr rvcar ancl dvnarnjc hraii. r\ssLrnrc load
litctor. Cl =.s12.-16 Nirnnt arrcl loacl strcss firctor, I(:0.279 Nrntrll, (16 trart<s)

I oIi

-T.-- -

I
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, lrAl{.I._ Ba. \lcrrtiorr (hc acl',,rages tr,cr ,rirrdr,,,ffiiliti.rnr gear.crrive. ({).1 }rrrks)b' I)csign it 1-ritit' of,r'ight anglc bcvel gcars to rransr1.rit 8.51<\!' ar l-5()() rprrr ol'tr-ri,iorr. lJrct'clocity |atio is -5:1. Piniort is tnitcle ol cast steel ancl gcar ol' hrgh gradc cast lrou \\,itlIallou'ablc static stresscs as l20MPa and 93MPa resp-ectivcly. 'l'ire tcctS arc 20" stLrbirrvrrltttc. pirliott hiis ir lritch cl iarnctcr ol'90r1r,. ' " -'r 
(16 \lrrr.tis)

6 a. I)esiglr ll uollc clLrtch to rntt-tsn-rit a po\\'cr of'"1t)k\\' lt il r.iltc(l speer,l rrl'7-50r.,rtr. Als.
clctcrrr.rirre:

r) ,{r ili I lilrcc nce cssu.\ to Li iulslnit t()rqLtc
iit '\rill fo|cc lle-cgSSlilY to cngage tirc conc clLrrch. Assrrnrc cocl]lcie.nt ol'n.ictr.n () .1.

cotlc anglc =' 20'.
A sinsle b,ncl bral<e oporates on a cl*rrr 600rnnr in clianrerer thar rs rLrnni,g ., ,nu,1,iii,tli:li,:]
absolbing I-5k\\1 of'po\\'cr. l'ire cocfllcient of'tiiction is 0.2.5. rhc Lrrahc ii,,,0*],,,. r conir.rcr
rll'270o llntl tlnc cnci is lastcnccl to a fixecl pin ancl thc othcr cnd to thc brakc ar-nr 1l5ir,rIiolll thc lirccl pin. Straigllt artr is 750rlrn long ancl is placccl pcrpcnciicrrilr to tlre tiiarrrcr.,.

l]l:11,-''it"ttt 
thc anglc of contacl. Dctcrnrinc maxirnunr cfforr rcclr-rirccl to srop thc r.orrrrio, of.

u I'U It).

b

C c'irssily tlrc brirl<cs ancl rr.rrc criffcrcnt types ol'rrcchanicalbr.akcs

Dt'rivc Petlrol)'s cclrurtiorr, rvitlr irsr:ar riotatio,s. (08 \irrr.l,s1It rs rcclLrrl'cd to ciesigrl a tlraitt bcaring ol'a 4-srrokc enginc t6 srrstaip u loacl .t'6liN o'cr. ,shali ot' dirtt-netet' -50trtll, T'he opcrating speerl ol tlre shaft is l000rpnr arrtl ,,crarrrr
tr'rlrpcriltr-n c is 50"c. AssLrnring absolutc viscosity as 3 j c,p. ilctcrnrinc:it I errr.tir ol'bcur.irrs

(06 IIurl<s)
(().:l \llr.lis)

(12 \lnrlis)

(0J.\lurl.s)

(16 \l;111i11

7 ii

b

ii)
iii)
ir')
\)
i,i)

('oc f'flc iqit o 1' fiiction
I Icat cencratcd
llcat dissrpatcd
Statc u,hctlrcr artificial coding is nccessarv
\r \ntn tel'llCl(.l nrrrrrl,cr..

lJ a [:-rplailt thc cotlsitleruttions giv'cn in the cicsign ol'cranl< shah oIalr IC I:.gircl-,. Dcsigrr a c()rr.rcotirlg r.ci Ibi a LC. c.gi,c rvith thc lbllorvirs riirra:
Diantctu'o1'piston - I iOntnr
Strokc : l60rlnr
Explosicln llrcsslrre = 3.5Mpa
Enginc spcccl : 2000 rpnr
Wcight ol' r'eciproc:ating parts : 20N
N4 lircrilr I C-s0 srcel,
l-crrgth ol'conncctitrg rod = j20rrnr
(AssLnlc bolt nratcrial as C-50 stgel and tactor o1'salbty as "l).

,k'l**r<

2 <t1.2
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Max. Marks:100

250mm with the

conduction equation tn

TWO full from euch purt.

coordinates and

Time: 3 hrs.

Note:.I..4n swer any FIYE full qaestions,
2. (lse of heat transfer data hand

I a. Derive the general
mention the assumptions made.

b, What do you mean by initial
c. The diagram in Fig.Q.1(c) conical

It is of circular cross
measured fiom the
larger diameter end

and

i)

ii)

Fig.Q.l(c)

a.

b. An cable of 10mm
of due to

mcrease m
WmK. T
ofa
into a

heat transfer co

the total ated

3 a. A mild of

(08 Marks)

conditions of the three kinds? (04 Marks)

section made of a material with K:3.45 W/m.K.

quegtions

.ri, 
*.;j

''l{:-
Caftesian

2

a
O

od
c*

tr

cl
"oo
do

!o+

=n:,
,=

cd <-

o>
u'2

==

'o
>!2A

-od
-i'ts
c*

o.!oi
".9i-

.,Jo tr=

!o

^,4c:!
-CO'-

aa
o

(r<
* C"l

O

z
d

o

diameter D : wlrere a: 0.25 and x is the distance

the cone. The end is at x1 : 50mm and the

temperatures being T1 :400I(
cone N insulated.

T(x) assuming one dimensional

the cone. (08 Marks)
-r

7.

25oC with convection of l20Wm2K. Calculate:

i) Time required the sphere to 100oC

ii) initial rate of coo in oC/S

a conductivity is

some reference
(08 Marks)

is to be atmosphere at 20"C. The estimated

is 65'C. Find the maximum

at the end of one minute after the start of coolingii0
Take
K:4
C:47411!s:K

.ri: -l
i; 1;!*a

Instantaneous heat transfer rate
properties of mild steei as

3w/m.K p = 7850kg'rn3

cr: 0"045m2/s.
1 of 2

(10 Marks)

Sixth Semester B.E. Degree Examination, Jan./Feb .2021
Heat and Mass Transfer

c.
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b. A large slab of wrought iron is at a uniform temPerature of The temperature of one

a: 1.626 x 10-s m2ls.

4 a. What do you mean by hydrodynamic and

vary with Prandtl number"
b. Distinguish between laminar and

c. Air at 20'C and at a atmospheric

plate is 30cm length and at a

surface of this slab is suddenly changed to 75'C.

temperature to reach 275'C at a depth of 5cm from
transferred per unit area of the surface during

the time required for the

and the quantity of energy
TakeK:60WmI(and

(10 Marks)

layer? How does,*#,#,llf;

(04 Marks)

of 3mls. Ifthe

i!

over a flat plate

60"C, calculate:

.i

at a,velocity

i) Velocity and thermal
ii) Average heat transfer
iii) Total drag force on per unit
Take the following prop a1r

p: l.lSkg/cm3, u:1 /s, k: 0.0272 : 1.007kJ/kB K, P' 0.705

thickness at 0.3m,.,;
: ..:

.:::..---.....:

width ''{{,,,,"

.:l:

(10 Marks)

5 a. With the help
number and N

b.

a

wind

6

of 30'C. Calculate

for effectiveness
area required for

analysis, express ion for the Reynolds number, Prandtl
(10 Marks)

cylinder 30cm in diameter and 1.7m high with
heat he would lose while standing in a 36km/h

a.

b.

7a.

b.

c

8a.

b.

expresslon
Calculate the surface

of benzene, Co : 1.7

l5oC has a flow rate

tube.

of parallel exchanger.

a heat which is
from 72oC to cooling

', for the

(10 Marks)

(10 Marks)

required to cool 3200kg/hr

water Co : 4.18kJ/kg'C at

c.

I ptm wave length

ii) Wa at Which the emission is the maximum
i ii) power
iv) Total

*****

(08 Marks)

iii) Wein's displacement law (06 Marks)

iii) Transmissivity (06 Marks)

lack body emits radiation at 3000K. Clalculate the

i:....:

power

2of2

(08 Marks)
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Sixth Semester I3.E. Degree Examination, Jan./Fcb.202l
Finite Element Methods

'l-in-rc: 3 hrs. Max. Marks:100
Notc: l. Atrstpe r utq) FlVlr /itll questiorrs, selcc'tirr14 ut least TIfO questions./ront cuc'lt 1turt.. 2, Missittg datu trtul: be usstttrted suitahly,u

2

!2
=
-

-a
:)-

'a,
4r,t-=a-

-_,
=r

=/,
.: a.l

-.1:,)
!=

=2
-Ec>
'? ,,
:: t'
==i1

iCa:'i-

=(
?-)-

aia
.it

'i:
aP

/'!
=a_,=

4')
.j,,::

La
,l=
>.=
clt -
- al)

t:

F2
=,)
.2.

Z
Z.

:
i
a
a-:

PAIIT'_ A
ri. I".xplain basic steps in Irinitc Elernent Method.
b. ExpJain eciuilibriLur cqLrations in clasticity sub.jcctccl to bcldy ancl tractiolr lorccs
c [lrpluin node nrrnri-rcrinu schcnrc rnr] its c['[cct on the lralf'banilw'idth.

' \--->
,--O l-tr t 't(:-

(06 llarlts)
(06llarl<s)
({)li \lurl<s)

2 a. State tirc priuciplc ot-trinimriur potcntial cucrgv. Dctcrminc thc displaccurcnts at rroclcs lor
thc spnng s)'slcnr showtr in l;ig Q2(a),'fake. Kr :50Ninmr. K1 = 60Nintnt : K., 70N'ntrn
Fr = 7-5N ; Fr *- 100N.

kr
C^

'jkl.

3a
b

0

1a.

v
Fig Q2(a) (08 Nllrlis)

b. Write the properlies o1'stiflhcss matrix anci clerive thc elenrent stiilhess nratrir lbr a li) bar
elcment Lrsing dircct stiflhcss lrcthod. (0t I'trrl<s)

c, Writc a notc on Galerkin's rncthod. (0.{ t\Iarks)

Writc a rtote on the polvnonrial involvccl in iinear. clLraclratic ancl cubic i0 clcnte nts.
(t)6 llarlis)

Derive shape functrons fbr 2D Triangular elerlent in Natr"rralcoordinatc. (06 i\tarts)
I)crivc shapc lirnctiorts [or 2D Rcctangulal elcmcnt in Natr-rral cclorclitratc. (0tt]tartrs)

b

ltig Q4(a), shou, a bar sr"rbjcctecl to a UDL o1' P0 : I00Ninr. Tal<c l) 70GI,A,
,Arca (r\) =-' l0qtrrul to tlelenninc : i) Noclaldisplaccnrcnts ir) Stress irr r:lcnrcnL.

Po

X
iZComro

Fig Qa(a) (ou \trirlis)
Detcr.iline the nodtil clisplacement, stress in each element and sLlpport reaction in thc bar
shou,n in irig Q;1(b) clue to the applied lbrcc P = 100kN, Take I1,,.,,1 ,.. 200GPa.
l_-..up1,.,, .., I o(xil)a.

qn)
X

r;ig Qa(b)
I ol2

(12 \larks)



5 il Dct tr c tJtc sltitpc f trrtctiolt ta, , q,,n,i*r+ffinrcnt .sirrir Lug'rruc.s irrrcr.p.rrri.rr.
tr' \\''ith, sr<ctch dc'flne ISO, srrb a,cr super pararretric elenrents. (06 lla.ks)
c. \v.irc , r)()rc o, 2-nor.t irrrcsrario, ,,ir. fu. ro rr..r-:iipr.Irtrt.,rr. ff ll;il]
: obtain urr ex,ressi.n for stiiliess rratrix 01., truss erenrent.b' Delct'rnitrc tlrc noclal clisplace,cnt and 

^ 
stress in cach clcrncrr lbr rhc ,..-,r, :tii.,lil't;]Fig Qtr(ltt. 'l',hc 

Li .= 2 t11Ciprt, A - 0.0I t,:. 
wr'wrr vrtlrr\'riL rur lrlc irl

lq**{"n**+{

10ME64

Ioo kaj

irig Q6(b) ( 12 rrarks.)

Dellne FIel'rtlite shape firnctions. Derive Hennite shape functions fbrtlre bcam clcrncnt.
Dcri'c strffhcss matrix tbr thc beanr clcmcnr usi,g Ilcrniirc shapc firnctiors. ll,]il;:[]

6

r
l-m

J
7a

8

b

a.

b

Dcrir. c.irriLrctivitv uratrir Ibr ri l-D bar crc,rcnt rvitrr 2C'ontltutc thc ternpcratrrr.c clrstr.ibLif iorr rn the compos
e.le rncnts. Lsc penaltl, appi.oiich o1. Itanclling boLrnilar.vl(: '' l() \\'ipt"C , Kr = 50 !Vir1,,Cl ,.'1,,= g00""C ,lr;i

norics.

ite rrali Irig e,3(tr), ,.,r,r*t"l,l"i,l,li
con(iitiotrs. [)ut.r: ]( 20 \\ rrr,.( :\\ rn- L. 'l',, - l0'(

h,.];

&^y*ce_
e*Irrn k3

'q

0,r&. e,rf"r-,

!
I

IS1a-

Fig Q8(b) (l{ I,lrrlis)

2 ol2

6.
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(()3 )larl.r I

(09 \l a rl.s)

(l{ \Iarl.s)
(0(r \larlis)

(12 \lru'1..,j

(Oli \lall's)

(10 )lall.st
(l0 \llrLs)
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Sixth Scmcstcr I].E. Degree [ixan-rination, Jan./lieb.2021
Mechatronics and Microprocessor

'l'inre: 3 hrs. Mar. Marhs: 100

\rttc: ,4rtsn,er FIltE./irll qucstions, seleclitlll (tt laosl 7-11/0 t1 trastiotts /i'rtur t:rrtlt ytttr'/"

I'AI].'I' ,,\

1 lt. [)cllltc \'lccirattonics. [)iscitss aclr'atrLagcs anc] cl isacirlintaecs ol N,lcclratronlcs sr stcr''n.
(05 \llll'i)

tr. Ilrie llv er;llairr thc clcrrcnls o1'closed loop corrtrol srsterr. (06 ltar.tii1
c. lrxplain u,i1h tirc blocli cliagraln. working o1-the vrashing nriichine . (09 )rlr.l.s)

2 a. I.,xplain static ancl clvnarric ciraracteristics of'scnsors. (()6 \tlr.t.s;
tr. lrxplain the principlc of'l lall clT'cct scnsor rvith cxamplc. (08 \tar.l"r)
c. l:rpJain capacitil,c clement sensol'. (0(r ft:rr.t.rr

I-xplain I'clnrancnt nragnct ttpc DC rrotor rlith schcrratic cl iag,r'anr ({)ll }latl.rr
(12 \llrl'r)

(10 )lall':,;
( l0 \'la ri"r)

5 a. With thc hclp o1's),mbol ancl

b. (lonvcrt thc lirllou'lrrg:

trLrth tablc. cxplain ND. OI{. XOII arrd \A\[) uatcs
(0li \ l;r'l.i )

(i) (r:.1.1 ,=( ),:( ),n

(ii) (r0oor()11),:( ),,.
c" State ancl provc l)c-Morqan's theorern. AIso clrau,the logic circLrit lirl thc satrc.

a. \\'ith a ncat sl<ctch. cxplain iuternal architecturc of'lntel 808-5 proccssor.
b. What are the dil't'ercnct: s bctwccn llicroproccssors and microcoutrolicrs',)

a. Lxplain clifltrcnt t1"pes ol'instruction scts ol'[J0ll5 micnrproccssor.
b. What are Iluscs? [}plain tvpcs o1'l]use s ar,a jlablc in 808-5 nr ie rtrl.rroccs.,t,r.

a. l)rarv ancl explain thc trrring cliagram lbr rncnrorl ir,rite opcrution.
b. [)rar,r, anc] cxplain flor,r, ol'instruction lvord ancl data u,ord.

6

7

*:t***

,l a. With blocl< diagrarn. cxplain data acquisition svstcrr.
tr. L:xplain inverting and non-inlerting op-amp u,ith a neiit sl<etch.
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2a.

I a. Define the terms 'Automation'
with a simple sketch.

b. Explain the rnathematical of the

Lower (04 Marks)
time of 0.75 ayerage downtime of 6

of p :0.01 stations. A proposal has been

en stations l5 and 16 to improve line efficiency. If

rate of
assume that the downtime is a constant, (12 Marks)

are the two important reasons for the
(04 Marks)

objectives of line balancing. (06 Marks)

diagram (04 Marks)

a component which has a annual demand of
48 wk/yr, 6 shifts/wk and 8 hours/shift. Manning

The work content is reduced to its corresponding work
efficiency of the line is 96Yo and repositioning time per cycle

(ii) Hourly production rate to achieve the demand'
(iv) Theoretical minimum number of workers required

line must be balance

c

b,

3a.

(iii) Upper Bound approach
b. A 30 station transfer line has an

rnin'line stop and a station lailure

4 a.

b.

c.

submitted to l6cate a storage
the cap storage buffer

(i)
Use Bound

are partially

level will be one worker
elements as listed in
will be 0.06 min
(i) Total work
(iii) Cycle time

Service the

con

11 t25 6 7 8 9 r0S1" No. (element) I 2 J 4
0.18 0.320.2 0.15 0.38 0.6 0.5 0.2sT" (min) 0.3 0.4 0.8 0.1

3,4 6,7,8 5 9,10 11I 1,2 2 J 3Preceded by
precedence diagram.

1 of2
(10 Marks)

ren-raining time.
i) Determrne the production capacity of the machine
ii) What was the utilization of the machine during the week under consideration? (04 Marks)

the tlpe of motion imported to the

help of velocity-distance
(10 Marks)

storage between two stages of an
a diiia

*r,

llne:

(10 Marks)

flow

occuffence of partially automated flow Iines?
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tomated assembly systems according to
PART - B

5 a. With neat sketches, explain the classification of
configuration.
station assembly machine performs 5b

physical
A single
base part. The elements are listed in the tab , together

and of a station for e

Time to load the base 3 sec and time to
giving a total of Tr,:7 sec.

1.5 mins to clear restart the machine

(i) Production all products

(12 Marks)

to assemble 4 comPonents to a
defect rate (q)

the completed assemblY is 4 sec,

am occlrrs it takes an average of

(08 Marks)

(12 Marks)
(08 Marks)

(04 Marks)
(08 Marks)

(08 Marks)

(12 Marks)
(08 Marks)

(ii) Yield of
(ii i)
(iv)

l. 
..;

maChine
ofgood products

of the assembly

6

7
"{e.te$*{'

t
,dlt

8

,e+";Mt1

r

-*.&d*!'

iti*&".*d

t&

&#M
j'

m pqTime (sec)OperationElement

0.012

0.02
0.01
0.0r5
0.02

0

1.0

0.6
0.8
1.0

NA

sk.",
-iq ^J i

&4'r1
{s

1

2

-)

4
5

Add gear

Add spacer
Add gear
Add gear and

Fasten

mesh,
l

2 ofZ
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'I'inrc: 3 hrs

Sixth Semester B.E. Degree Examination, Jan./Feb .2021
Non-Traditional Machining
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Note:

I a.

b

C.

2 tt.

b.

3 a.

b.

N,lrrr . \.'l a r'l< s: 1 ()0

.,lnswer un-t [;JVI;,fhll qnestiorrs, selecting ertleust Try0 clucstions /i'orrt euclt purt.

PART * A
(,'an "Non Triiclitional Machining" processes rcplace conventior.ral proccss'/ .lLrstilv voLrr
alls\\'er wilh re lbrenc'e to tltc lollowing:
i)"l'cchntcal liasibilitl,. ii) I:conorlic cunsiderations. (07 ],tarks)
[:xplain the nccd ancl characteristic ltatures oI Non'fraditional Nlachininq. (1)6 \{art<s)
What do yoLr r,ruclerstancl bi, thc lcrrn "Ultrasilnics"'l lrxplaitr s'itir sirlplc. sl<etch. rhc

lllinciplc ot'opcntlion ol'Lr ltrasonic nrachinirrg. (()7 \tarks)

Discuss thc cflcct of thc fbllowing paraurcters on thc nrte o1'utatcrial rcrnor,al ancl srn-iircc
Iinish obtninable iu uItnrsonic rnac.hining:
i)ArnplitLrdc and licclucncv o1'vibration. ii)Abrasivc grain sizc. iir) Static load.

(10 \,Iarki)
I-ist out the aclvantagcs. clisadvantages aud applicatrclns ot'USM. (l() \tlrtis)

Slictch thc: sctup Iir ",\brasir,'c .lct Nlachining" proccss. Statc tltc nrairr cienrcnrs of'1hc
llrocess atrri $,ritc 1$ro inrportant lbaturcs of cach clcntenl. (t0 )Iarks)
[:rplirin the lirllorvins rariablcs that inlluencc t]tc ratc o1'rnctal rerrrovrrl anrl accrrlacv ol'
rnachinins in Abr"asir c .lct \,lachining.
i)Stanci oflclisti.rncc ii) Abrasivc {lr.r*'rate rii) Nozzlc pl'essurc ir ) \.,1 rrins ralirr

4

(l() \Iarks)

a. Ixpiain rvrth a neat skctch, the I]le ctro Cherrical Nlachinirrg (ECi\4) procoss. (0ti \'rarks)
b. Explain thc clernents of ECI\,l. (0u llarks)
c. \Vhat arc thc [unctions o1'clectroll,te'] Nlentit)lt allv tr,vo clcctrolytes uscri rn lr('\4 I)roccss.

PART _ t}

(0,1 llarks)

ir F: r plairr
tr. List the

thc scclttcrtcc of oltclaticln in clrentical machining Ir'rtcc*r. (07 \lar.ks)
iiictors to i:rc considercd in the selection o{'etchants in chenrical rnli-hininr.

C

6a

b

7a

h

8

(05 \l a rks)
I)iscuss thc lollorving in chcnrical ntachining process:
r) i:tchants ri) Maskitnts (08 )lar.lis)

l:rplain tltc i,vorking principlc o1'lllectncal Dischargc Machining (l:t)N4)rii1h a ncat sl<etc:h
( I 0 \1arks)

ivlctttion thc a.tlvantaqcs. clisadvantagcs ancl applications ol'lrDN4. (10 \Iar.lis)

With a ncat skctclt cxplain bricfly thc working pnnciplc of'Plasnrii.,\rc i\'lachjrrirrs. l-ist oLrt

thc applications o1'PAN,'\. (10 \Iartrs)
What are gcncral guick:lines tbrclesrgning the torch fur'PA\4 proccss'.) 110 ),tarks)

Write short notcs on thc lollow'ing:
l) Laser Beam Macliinrng b) Elcctrorr Beant Machiuing
c) Diclcctric fluids uscd in IIDM. cl) Applicatiorrs of LBM and ijLti\4 (20llarks)


