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Sixth Semester B.E. Degree Examirla{hffir'Jan./F eb. 2O2l
Design of Machine ffit*tfl.nts - Il

1oME62

(10 Marks)

(05 Marks)

Design of Machine Elentients - Ild ry-*
Time: 3 hrs. %W * Max. Marks:100d.. _&mY
Note:1.12 swer any FIVE falt qaestions, "dffid" t least TWO futt qffins from each part.

2. Use of design data hand book is pgg4iued. @

3. Any missing data can be assuffisWably and stated *ffi6
ffiW^-- d*"-\
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I a. A crane hook of trapezoidat*cffis section whose inngr affi outer sides are 60mm and 30mm
has a depth of 64mm. of curvature is at of 90mm from the inside of the
beam. Determine tensile and stresses induced in the crane hook
when its lifting 60kN. (12 Marks)

b. A compound c
Jii

by shrinkiug a*cylinder of external diameter 300mm and
internal di

2 a. Sel@V-belt drive to transm(ffid of 6kW from a_.ffirotating at 1000rpm to a parallel

AM^\y,WW
-belt drive to transmiffi{bad of 6krvl
r rotated at 350mm. The4pace limitsshaft to be rotated at 350rpm. T[e4pace limits the*gffiddistance betraqen shafts to 500mm.

The pitch diameter of the qralflbr pulley could kmffiEd to be 15ffi (10 Marks)
b. A 6 x 19 wire rope is WW lift a load of l0ffifliron ore from &ffi*rfe of 600 metre deep.

The weight of the.budffii$ 2lilttr. The ma^4ffidsnryd of sO,m/min is attained in 1 second.

diameter
at outer and innep srirfaces of the outer cylinder. (08 Marks)

shaft to be rotated at 350rpm. TfiCspace limits the*ffiddistance betraqen shafts to 500mm.

rz)umm over anolnefwffiroer or exlernal oumeler z)umm ano illrernar
f the radial pr.s*.ffi junction is 8N/mm2, determine using Lame's

wa

Find diameter of the pirrJ rope, assumingffiffi of safety as 6*).d' ry r ' xro* - wtl$iw\ ^ --P ,,u \"W "*Y ril "roY&*;pffi3 a. Derive an exffiqiton for shess indffiry$n-a helical coil sgffir$.
b. What is surgil$ springs and horh&ffiin be overcornQ? *
a- ueflve an exruss$rcn ror sress rnoMryn o Ilellcol coll;
b. What is surging:fn springs and hor}8,&ffian be overcomfffian be overcomq./ " (03 Marks)

ing with two ffffirgth leaves, ten graduated leaves are
.@ \"

load of 6kNfuffitwo points I metre apart. The central
\d.

c. A semi ellipffical laminated
to be*ffired to support qrup4ffi load of 6kN&ffitwo points I metre apart. The central
bandfuffith is l00mm. Tkqktflffof total depth o$sffing to its width is 2.5. Maximum normal
stre*ss iti ttr. material of-*eW is 400MPa q4q"g'ioaluhs-of elasticity is 208GPa. Determine:
i;, 

* 
width and thickf;gffif leaves. pm'il Width and thickrie$ffif leaves. ;\1"'

ffiry The initial gffi*..n tull lenghffi"graduated leaves.

%iii) Central bffihad , @ (12 Marks),@&J .t&s d\
.,{W\P*# ryw

Write a ngffippfications offufrtrives.
Design a ff#of spur gears toJrffismit 201

4 a. Write a nM+hpplications offfitrives. (04 Marks)

b. Design a ffiof spur gears tolrffismit 20kW of power while operating for 8 to 10 hrs. per

day sustaining medium sho-qk from a shaft rotating at l000rpm to a parallel shaft which is to

rotate at 310rpm. Assrpffi number of teeth on pinion to be 31 and 20o full depth involute

tooth profile. The matffit for pinion is C40 steel whose ou = 206.8MPa and for gear is cast

steel whose o6 =*134.3MPa. Check the design for wear and dynamic load. Assume load

factor, C = 522.46fuVmm and load stress factor, K:0.279 N/mm'. (16 Marks)
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PART _ B

5 a. Mention the advantages and disadvantages of worm g";rffi-gj . .('.0 
*'*:l

b. Design a pair of riglht angle bevel g;ars to transgffiT&il ,i.1s90 rP{r of ryl1 .-17
velocity ratio is 5:1. Pinion is made of cast stee lear of high grade cast Iron with

ively. The teeth are 20o stub
(16 Marks)

;. ft;;;;mm" aesign a main UegEg%f a 4-stroke-eryffi9. to sustaina load of gkl{ "Y I

involute, pinion has a pitch diameter of 9OmtqW 
.n 

tro marKs'

.tr/rq
6 a. Design a cone clutch to transmit u po%Jcf 40kW at a rated 

'*$W 
of 750rpm' Also

determine: . m "r) Axial force necessary to transgit ttffQue d *ii) Axial force necessary to .p6furc ione clutch. Assfficbeffrcient of friction: 0'3,

cone angle = 20o. d:W ,* lil* (10 Marks)

b. A single band-brake operatffifl** ooo*-.in.diametffi1iat is running at 200rpm while

absor6ing Gf.W of po*er.ffiffiefficient of friction is025. Thg brake band has a contact

of Z70o and one rnO ir-ffi$nEd to a fixed pin anffi other end to the brake arm 125mm

from the fo.a pir. Sgr*gffiarm is 750mm [ong ffi phced perpendicular to the diameter

that bisectslfr.;gl.ffiontact. Determine ma*ffid* iffort required to stop the rotation of

drum. W & s (o6Marks)

c- Classifu the brffiufid ourn. different trrnry&mechanical brakes. (04 Marks)
drum. qd$k d"

c. Classi$ the bffiUfid ourn. different tpqSmechanical brakes' (04 Marks)

d"ff @r*
7 a. Derive fffiffis equatiorq with usual npta*ffons' . - ,- - t -c,,9: Y-T:t]

It is resttircffio design a main beafing of a 4-stroke engrne to sustam a loao oI oKI\ ovcr 4

;i,;effi-A[il.tr. s"o*rn. rnecffiting speed of ffiaft is 1000rpm and operating

t.*rffire is 50oC. Assumingffirihte viscosity as;ffiP, determine;tempffi[e is 50oC. Assumingffirjlute viscosity:s#klgP, determine4

D Length of bearing * d ffi%re ^,trywfur) coefficient of fri@lfu ffitr {;ry*
iii\ Heatseneratedri*)v -- m W \diir) Heat generated(k& * **W * "*

iv) Heat dissipated**f *,u eS* qo *

uf State wheihpr drtificial coding is ffiSary ,@;i) s;;gg@*mber. -tut.* ' 
W (l2Marks)

m'ry&'w*ffi
a. Explain the gondderatio.ns givl1i&ffi design of ,ffuft of * IC Engine. (04 Marks)

b. Design dcprinecting rod for a @;ngine with
Dianpffipiston = l10md\ sY
stroffil6omm ffi%w a

ffiW

s
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ine data:

(16 Marks)

A
--,,,,fs'

6#{hY

,dW
N,p

2 of2


