
USN 10ME5l

0

()
N

cd

o
o

?u

d9
-oL

d&

,=N

ts50
o!io

C>

bU

td

c,

o-

o'vo.j

vd
68,

>i +-
qoo
rc
6=
e?
O

U<
_'^i
-.

z
I

r,rnt",,,r.

Sixth Semester B.E. Degree Exami#&fipir, Aug./S ept.2020
Gomputer I ntegrated ffift"facturing

Time: 3 hrs. Max. Marks: l0t)

Note: Answer erny FIVE./ult questions, selecting atleast TWO questiorts.from each part.

PART _ A

I a. Derive a rclation for comprrting mantrtactrrring lead time lbr a batch procluction .ittr:rliott
State the assumptions. (06 lr-lariisl

b. Distinguish between Production Rate and Plant Capacity. (0,1 l\lanrs;
c. There are nine machines in a machine shop. Average set up tirne for these machincs i:r

6 hours. Thc avc'rage batch size of parts processed in this shop is 90. The average opcr'atrol.
time is 8.0 rnin. An operator is pcrmitted to operate 3 machines" There are 3 operators in thr,

shop for 9 machines. There are two setLlp operators who perlbrm machine setup exclusiveiy
The shop runs one 8 hoLrr shift per day, 6 days per week. An average of 159'1, of thr
production is lost due to machine breakdowns. Scrap losses are negligibie. ,\s lrer'
production control manager capacity of the shop is 1836 parts per w-eek. Howevcr uchiai
oLltput averages only 1440 pafis/week, What is the problem? Recommend a solutioflo 

lr*.r,ri( lU rvtarli.S j

2 a. Write a note on pallet fixtures. (04 NiarKsl

b. Distinguish between instantaneous control and memory controi. (06 \tari<s,
c. A rotary worktable is driven by a Geneva mechanism with six slots. The drives rolates alc. A rotary worktable is driven by a Geneva mechanism with six slots. The drives rolates al

12 RAM. Determine (i) Cycle time (ii) Available process time (iii) Index tirnr:
(iv) Angle of rotation of drives for indexing and processrng. (10 \larlis)

a. An 8-station rotary indexing machine operates with an ideal cycle time of 20 secortr'is. Th,:

frequency of line stop occurences is 0"06 stop per cycle. When stop occurs, it tal<cs al
average of 3 mins to repair. Determine
(i) Average production time

1ri) Average production rate
(iiit Line eflicrcncy
(i") Proportion of Downtime.
If the costs associated with the operation ofthe indexing machine are as fbllou's:
(i) Cost of Raw work parl Rs^ 25 per part
(ii) Cost of operating line Rs^ 40 per min
(iii) Cost of disposable tooling R.s. I5 per part
Cornpute the average cost per part produced in the rotary indexing machine. (10 liltari<s)

b. ln a 12 station in-iine transfer machine probability of iine stop for all stations is 0.01 (ecSrai

proportion of failure,). Cycle time is 0.3 min and down time forrepairis 3 mins. [Jsing lou,er'

bound and upper bound apprclaches compute.
(i) F frequency of line stops.
(ii) Ro average production rate
(iii) Line efficienoy E
(iv) Proporlion downtime D"

,1,

1:
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I a. Work elements, their tin-res and precedence constraints of an assembly line as following-
Element Time (min) Preceded bY

104
2 ..,*,3il3 I .: "'..
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:.-r,tt :i0 05 .....,.,.,,,,...' 7 rB

Assuming 5 -work slpti$s;' compute balance delay.

(li l-rIaw ptuutrusriuE lJldErartl
(ii) Using ranked positior.ral weight method balance the line and compute balance 

lil?".ur,
6 i;silg largest candidatc mle methocl balaucc thc line aud calculate balance d.l;;#'rh;

(08 Marks)Itlrovc P'ohlern in Q4(a)"

(i) Drarv preced

a. frxpiain the methods adopted in Traffic controi of
b With a neat sketch explain the analysis of multi
a. frxpiain the methods adopted in Traffic controi of AGVs. (06 Marks)

b With a neat sketch explain the analysis of multi-station assembly machine. (06 Marks)

c. :\n auto-guided vehicle has an average travel distance of 2OOmldelivery and an average

enpty travel distance of 150m. The loacl and unload times are 24 sec each and the speed of

(06 Marks)

ernpty travel distance of 150m. The load and unload times are 24 sec each and the speed of
nCV ls I m/sec. Traffic factor is 0.9. How many vehicles are needed to satisfiz a deiivery

requirement of 30 deliveries per hour? Assume an availability of 0.95 and Wankel

efficiency of 1.0 . (08 Marks)

a. What are the two apprcaches to computer aided process planning? With the help of a block

rliagrarn explaill any one of them, ( l0 Marks)

b. tVith the help of a block diagram, explain the various activities in a typical computerized

nranufacturing planning system. (10 Marks)

nrl-\ l-^1^--, -,^i.^^a. I,repare a manual part program to machine the cotnponent shown in Fig.Q7(a) below, using

an end mill of 20mm diameter and "without using cutter compensation codes". Show the

tool path and write cornnlents for each block. The prograrn should be compiete in a1l

'!d*tr+

jr*.*t*
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for each block. The prograrn should be compiete in a1l

feed and depths.
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Note: l. Answer FIVE full questions, selecting at least TWO questions from efich p{tt't.
2" flse qf data hsnd book is permitted.
3" Missing data if any maTt he suitably assuntetl.

PART _ A
1 a. The horizontal cross section of a crane hook is an isosceies triangle of 120 mm decyr, llre

Sixth Semester B.E.
Design of

Time: 3 hrs.

and lead angfe
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Degree ExaminationlAug./Sept. 2020
Machine Elements - ll

Max" Marks. i0l:

(ii) Detennine the forces (iii) Deterrnine the efficiency of thc iirivi.:.
(10 l'f rrl i)
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a. The horizontal cross section of a crane hook is an isosceies triangle of 120 mm decyr, llre
inner width being 90 rnm. The hook caffies a load of 50 kN" Inner radius of curvatLtre is
100 mm" l'he load live passes through the centre line of curvature. Determine the strcs;cs :tt

the extreme fibres? (10 \lrrrir,rl

b. A cast iron cylinder of internal diameter 500 mm and 75 rnm thick is iilled with a tli,id iif
pressure 6 N/mm2" Determine the tangential and radial stresses at the inner. middle anii ourur
surfaces. Also sketch the tangentialstress ar-rd radial stress distribution across its thickn,'ss i".

(10 \lar;;;i
a. Desrgn a f'lat belt cirive to transmit 25 kW from a motor shaft rotating at 1500 rpnr tc, a

compressor rllnning at 500 rpm. fhe nrotor puliey rs 96 rrrm effbctive diarneter ancl i:cnile
tlistarrce br'lween the shalt rs 1.5 rn (l(l \r,rrt,il

b. Select a wire rope to left a load of 10 kN through a herght of 500 m from a mine. The lvcilllrt
of bucket is 2.5 kN. -fhe load should attain a maxlrnurn speed of 50 rn/min in 2 secs.

{10 \'tarirst
a. A helical value spring is to be designed for an operating load range of approximately 90 to

135 N. The deflection of the spring for the load ranges is 7.5 mm. Assume a spring incicx i,f
l0 and factor of safety:2. Design the spring. (10 \'llri";)

b. A multi leaf spring with camber fitted to the chasis of an automobile over a span of L.l m ro
absorb shocks due to a maximum ioad of 20 kN. The spring material can sustain a maxitntriu
stress of 0.46 Pa. All the leaves of spring were to receive the same stress. The spring rs

required at least 2 full iength leaves out of 8 leave. The leaves are assembled with botlr or',:r

a span of 150 mm width at the middle. Design the spring fbr a maximum def-leclion lf
50 mm. (10 \lirr .)

a. Derive the Lewis equation for the beam strength of a gear tooth" Aiso list the assumptions"
{ 04 l\ I ir r:r;; }

b. A pair of carefully cut spur gear with 20" full depth involute profiie is used to trlrsrrilt
12 kW at i200 rpm of pinion. The gear has to rotate at 300 rpm, The material used lirr bt,rh

pinon and gear is medium carbon steel whose allowable bending stress may be taii,;r-t .,s

230 MPa. Determine the module and facewidth of the spurpinion and gear. Suggest siiitaiile
hardness" Take24 teeth on pinion. modulus of elasticity may be taken as 210 GFa"(16 llarrrs)

PART - B
5a.ApairofbevelgeartranSmltti,gr-kWutJ00rpmofpinion"Thepressureangietl;2().,'

The pitch diameter of pinion and gear at their large encis are i50 mm and 200 ni n
respectively. The face width of the gears is 40mm. Determine the components oi'll;e
resultant gear tooth force and draw a liee body diagram of fbrces acting on the piniorr arid

gear. (10 \tzrrli:;)

b. A two teeth rught hand worm transrnits 2 kW at 1500 rpm to a 36 teeth wheel^ The modLrle i,f
the wheel rs 5 mm and the pitch diarneter of the worm is 60 nrm" The normal pressure anlrie

is 14.5n'Ihe coefficient of frrction is found to be 0.06. (i) Find the centre distance, tht' ieiid



6a. Design a cone clutch to transmit a power of 40 kW at a raied speed of 7-50 rpm. Also

detennrne
(i) Axial force necessary to transmit torque"
(ii) Axial force to necessary to engage the cone clutch. (10 Marks)

A single block brake with a torque capacity of 250 N-mt as shown in figure Fig. Q6 (b)

treiow. The brake drum rotates at 100 rpm and the coefficient of friction is 0.35. Calculate

10ME62

the block and
(10 Marks)

b.

1:t

t

(i) Actuating force and hinge Pin
(ii) Rate of heat generated duri action.
(iii) T'he dimensions of the intensity ol

brake drum is I MPa. of the block is twice its

i::u:$*]

{#\
ffi(xa

Fig. Q5 (b)

l)erive Petroffs equation lor a coe{llcient erf lriction of a lightly loaded journal bearing.
(05 Marks)

i\ 75 rnrn diameter fuil lournal bearrng supports a radial load of 3500 N. The bearing is

75 mm long and the shaft operates at 4()0 rptn. Assutne a permissible minirnum fihn
thickness of 0.02 rnm and normal rr:nning fit for the bearing bore. Using Raimodi and Boyd

cul'ves dcterminc
(i) Absolutc visocosity olthc oit.

1 ii) Coefficient of frict ion.
(iii) Heal generated.
(iv) Atnount of orl purnped through beartttg"
(v) Atnount of end leakage.

(vi) Temperature rise of-the oil flowing through the bearing (15 Marks)

Design a connecting rod for a petrol engine irom the following data:

Cylinder bore or diameter of the piston : I 00 mttr
Length of connecting rod - 350 rnrn

Maxirnum gu, pr.rrute or explosion pressure: 3 N/mm2.
Length of stroke: 150 mm
Engine speed : 1500 rprn
Weight of reciprocating parts : 25 N
Cornpression ratio = 4 : I

Assume any further data required for design. (20 Marks)

8*r<**
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Note: I.,.lnsn,cr on.y I.-Il/'li.ffull qucstiutts, sale(.tittg ut leust 7-ll/().ffull questittrts./i'ttrrt eocll Purt.
2. ('.st tt/'heut truns./br duta lrand ltook is pertttitted.

PAIT'I'- A
I a. Fxltlain the thrce t1,pcs ol bounclarv con(litious Llsecl in coudLrction hcat tratrslcr 

"vi1hexalnplcs. (06 \Iarks)

tr. l)crivc ilu c\pressron lirr thc tertrperatrrre ciistribrrtit'rtt aucl thc tatL' oi'hetrt triittsler Iclr a

holittti cvlitrticr. (0tt )Iarks)
c. A hollor.i, sphere rs rnaclc of'stcel of'thcrntalconcl.ictiriitv -l[)Wrnt'(] It is hcatcci by ntcans ol

corl o1'rcsistancc' L00O rvhich causcs clrrrent o1'5anrps. the corl is locatecl irrside thc hollor,v

space at thc centc.r. 'l-he oirtcr surltcc arca ol spherc is 0.2ur' rvhite thc sphcrc lvcights

32kgs. assunriug.[]t.]sit]/ ol'thr: r'naterial of'the spitert lo bc Sgnts,'cc. irtnil thc tctnperaturc

Sixth Semester B.E. Degree Examination, Aug./Sept.2020
Heat and Mass Transfer

-i'irnc: 3 l-rrs. Max. Marks:10()

clit'l'crencc betr.r,een outcr ancl irrncr sttt'lttces. (06 Marks)

a. I)erivc au e.xltression lirr critical thir:kness oi'iusLriatitin llLll olt att eleclricitl cable. (06 NIarks)

b r\ small elcctric heatirrg application uscs t'ire ol'2rrnr diarrtclcr ri'ith 0.8rnrn thick insr.riatiorr

(l(:012Wint"C).'l'hc hcat translcr coell'icienl on lhc trtsulatecl surlace is 3-5W/mr"(,1.

Dctcnninc the critical thickness of insulertion in this case ancl perccntage change in tllc heat

tt'anst-er ratc it-the criticirl thichne ss is used, assLllliinq thc ten-iperalr-rre differ:cnce betrveen

thc sur'lacc- of thc u,ire ancl snrroltrtcling air rcnrain unchangcd. (06 Marks)

rnatcrial t3. Aclopt the corrciition ol'a frn insulatctl at the tip. (08 Marks)

3 a. Dcrive an erpression fbr tcl'nperatLrre distnbLrtion in a lun-tpec1 systet-t-t iutci shorv thc ualitrc ol
graph o1' tcn'rpcrat Lrrc variatio n Vs cl i nrcttsio ttlcss paratnc-l er. (10 \larhs)

c. 'fu,o rocls A and B o1'thc saure lenqth ancl diaureter protnrdc lt'clt-n it sttrliice at 120"C and are

crposccl to air at 2-5"C.'l'he tentltu'r'atLlrcs nreustrrecl at the encl o1'the rocls are 50'(l ancl 75'(1.

If thcllal conductivitv ol nratcrial A is 20Wr'nr"C. Calculatc the thernral conc'ltrctivity of

b. A rlctallic spherc o1'r'adius lOmnt is initially itt li unifbntr tet-npcrirturc of'400'C. It is hcat

treatecl by lirst cooling it in air (h: 10W/mrl() at 20'C until its cctrtral ten,pcralLrre rcitches

335'C. It is then clucnchecl in a water bath at 20uC u,itl"r h: 6000W/rK until tlte ccnter ol'the

sphere cools fiom 335'to 50"C. Computc thc tir-ne rcquirccl fbr cooling in air and watcr lor

the follorving physical propertics of thc sphere. p - i00l<s,inr'. C 1000J/kgK,

K:2QWiml( cr:6.66 x 10-6m-/s. Also calculatc the surfhce temperatlrrc at thc cnd of
cooling in water.

4 a. lrrplain brietly rvith sl<etchcs:

i) Vclocity boLtndary laycr tltrcl<ness

ii) l-hcrnral br.runclarv laye r thiclincss.
b. A thiri 80crn long and Scur r,r,iclc horizontal plate is maintained at a tetnperature o1'130"C iu

a largc tapk full ol',,,,,ater at 70oC. Eslirlate thc rate olheat inpLrt iltto the platc rleccssal'y to

ruri.rintain the tcn-tpcratttre ot' I 30"C.
I of 2

(12 Marks)



5a.

b.

6a.

lt
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PART - B

\Vith thc help of cliurcr-rsional anal-vsr.s .1..i. .*p,'cssioll u'hlch rclates ll'eylo1'ls ttttl:ttbcr'

Ntisse lt t.tt-ttlber anci Prancltl nut-nbcr' (l0 N{arks)

-r-hc .rai, r.rr_rnr< cluct o1'a, air-c.'critioriug syste'rr rs rect.,gular in cr'oss sectl()lr

(400 x 800rnm) anri has air at almos;rlterc prcssure atrci :tt 20'c llowing with a vclocity of

7nt/s. E,stiutale the hcat lcal<age pcr nletcr length pcr unit tcllperaturc dif'lcrcncc 'l-l,c

relcva,t plrysical pr.perties of air ,r".'" : tSlOf.l 
'>< 

l0-(-rllr'/s ct' 'I'l| ' l0rt,2rs

K:0.02,59\\ii nrl(. (10 Marks)

[)erir,c a,-., cxltrcssio, iirr l.Nl I D .1'a paralle i tlou' hcat cxclratlgcr' statc lhc asslttrlpti.trs

ntatic. l0 Nl:rrl<s)

l-.rharrsl gascs (( 1, : l.12li.l iig') 11o\\lnu tllroirgh a lLtbttlar hcat cxchangel' a1 thc ratc of

1 200kg,,hr aic coo1crl lion.r 400.(_' ro 1 20'(-' .l lrc cooling rs af-f'ccrcd bl'' u'iltcr'

(cl) -.i lglt.l/i<gK) that cnlcrs the svstcr-ll at 10"('at tlre ral.c ol'15()01<g hr I1'thc or"crall hcat

transler coelf-rcrenl ir 500k*nru'rlhr'" \vhal heat cxchanger lrca is I'ecltrtteil to l-randic thc 1oacl

6r i) paralle I 1l.r,r, a.cl i,) C.,,,-,,rr.,' Ilorv arratlgetllettt. (10 i\'larks)

Skcrcir and cxplain troiting clirvc lli:lil;]
Statc at-itl crpiain F'ieks lari' ol'ciil'firsron
.l-hc 

outcr sr:rthce o1,a vertical tr-rbe *hlch is of lcngth l 25m anci ortter dialr-rctcr 5Ot"llrl-r is

exposcci ls saluratcd steanl at ainrosllheric prcssurc. l1'thc tubc sttrlace ts tnaintarrlcd at 80oC

5_-l.thc llow oIcooiing \\:il.tcr through it. cletcrmine tlte ralc of-hcat tratlsler 1o thc cooleut and

thc ratc at u,hicit stcail is ctttrtictlseri llf filc f itbc sLtrlitce (10 rv-larhs)

State ancl explain thc follou'irlg:
i) Stefirrl - l]oltztrarl lau'

ii) I(ircl.roi1--s lau'

iii) I'lancl<'s lalv

iv) Wictt's clislllarcctlrctlt larv

r') L.irtlrber's ctlsittc larv (10 Nlarlis)

A therpros flask lras a clolble rvalled bottle atld the space betweetl the rvalls is cvacuated so

as to reciucc the heat tlor\,.'l'hc bottlc surLrccs are silvcr platcd ancl tl"rc clllissivrty oleaclt

surlacc: is 0.025. ll'the conlents olthc bottle are 3751(" find tlle ratc 01'heat loss ll-otl thc

ther'ro battle to thc arrbicnt arr at 300K. \Vhat thickttess o1'cork (l( " 0.0-lWim") rvor"tlcl bc

recluir.ed il-the same insr-rlating e1{ect is to be achtevcd by the use of ccirlt? (10 Nlarks)

*ik***
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solid bodies.
(10 Marks)
(04 Marks)
(06 Marks)

a.

b.

C.
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Sixth Semester B.E. Degree flxamination, Aug./Sept.2020
Finite Element Methods

'l'ir-r'rc: i hrs. Max. Marks:100

Note: Answer any FIVE./ull questions, selectirtg atleast Ttl/O cluestions./i'om each part

I)AR]'- A
Briel'li,'erplain the basic steps inr,olved in FLM lor strcss analysis of elastic

Erplain u'ith e skctch Plane .strcss ancl Plane stlain.
Discuss the t1,pes of clcmcnts (1D, 2D^ 3D) bascd on gcomrrtry.

Fig. Q2(b) ''\ t/, ., v, H,
*_ -. _\4", . " .r

r1. Dcrivc thc shape tirnction lor one clinrunsionrrl brn'clenrent in Cartcsiatr coordiuatcs/global
coorclinate systerr. (10 Nlarks)

b. ['-or thc triansular elemcnt shor',,r-r in fig. Q3(t ) . obtain thc strain displacenrent uratrix 'B'
ancl detenrrine the straius €. , €!,and izr, .

Noclal displaccnrcnLs lql '= 12 I I -4 -3 7f x l0-r mnr. (10 Marks)

Fig. Q3(b)

il. Solvc thc fullowing systcrr of sirrultaneous ecluation by (iaussian Elirrination urethorl.

Xl 2x1 * $1.:0
lr,'2r' lr,--l
-rr * 3x:: 0.

b. Clonsicicrr the bar shou,n in fig. Q4(b) An axial load P :
Ljsing Pcrialtl, ruethod, cleterminc thc ibllorving :

i) Noclal displacemcnt ii) Stress in each nratcrial.

Derive the stiifitess ntatrir ior I clirncnsional bar eleinent using I)ircc:t Stillness uethod.
(08 N'larks)

Using Ra-vleigh * Ritz rncthorl. clcrivc an cxp:'cssion fbr miixirnum cletlcction of thc simply
slL1'rportccl l":,earn sr-rbjcctecl to loacl 'P'as shonn in tlg.Q2(b). LI:,c trigononretric function.
Tai<c [: \'orrng's urodr:lus I - N{onrcnt olinertia. A Alca t-rlcross section of the beam.

(12 NIarks)

A, (,.-3;

(0ti NIarks)

200 x lOrN is applied as showu.

(12 NIarks)

Ar :2400 n"rm2

Er : 70 CiPa

A::600 muz
E::200 GPa

1 ol2

Fig Qa(b)



5a.
b.

With neat sl<etches" definc ISO. Sub atlcl Stlpe r pat'amctric clctnctrts.

Using tu,o poir.rt (luussian quatlraturc lormuia evalr-tatc t-olltlu ino inteural.

10M864

(06 NI a rks)

(06 \Iarks)
i,i

I I It,' ' ],. r ltlt'. tl:II

c. Usil! i.ugrurgion pretlrrrrl .lclirc tl'Le shapc lLtnctiort o1'a 3 nociccl otrc clinrcltsron (11)) Bar

clen'rcnt (QLradratrc 13ar e lctrctlt). (Ott l\larks)

6a.
b

Detcnrine t.ttaxitrtrttn cletlcction in thc r-rrtiibrnl cross section

1rg. Q7(a) by assuming bean-r as a single elctnertt. Tal<e E : 7 '
ot'cantiicvcr beam shown in
loeN/nrr,l-4x loama.

(10 NIarks)

loc Ep p

(10 ]larl<s)

ftir onc clitucnsion (ID) heat cttttclttction u'ith [l'cc cncl

(()tt i\larks)

1,1 ; i00o r^:/unc

l.r. j.a;f*.."<

b.

1 
loo unr

A sinrply supported beam of span (rtn and '

subtected to clock wisc cottple of 300I(N
fig. Q7(b). Pind the def'lection iit thc point o1'applicatron olcouplc and intcrnai loads.

Fie. Q7(a)

1 ': !s'c

Fig. QS(b)
k',: 6 ulx:c

b. Dctcmrine the temper:Lturc rirstribution thror,rgh thc contpositc rvali sr-rb.jcctcd lo cotttcctiort

lrca1. kts.s on thc right siclc sur{hce r.r,'ith conr,'cctive hcat trattslcr coe lflcicr,t as shovvtr ill

Ilg. Q8(b). The anttricnt tcnrperatg;e is -.50C1. (12 Nlarks)

a. Derive the Finite element equatiou
e Oli vCe l i()ll.

cacir mcmbcr. Also lirtd suppoil rcactiot-t. Tal<c ll " 200GPa. (12 \Iarks)

Fig. Q(r(b)

f| \frr: r**
l

ltrig. Q7(b)

A'oLp 0-AL v


