
Time: 3 hours

1.a) for the selection of materials for the design of

's ratio : 0.3.
l7+81

Illustrate how the sffess concentration in a component can be reduced'

A machhe..corllponent,.'is..subjected to"..a.'{fexural strq:} ,Y,hi"h fluctqalpf.;'between

; ird #i*{r#i*f"-'ii0'"Mfifii. n*mtilrihb,tlre value 6f.tiiini*um ultiii'iare:strength

according to (i) Gerber relation (ii) Moditied Goodman relation (iii) soderberg relation'

Take yie"ld sirength = 0.55, Ultimate strength' endurance strenglh = 0'5' Ultimate

strength and factor of safety = J. [7+8]
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1...'Aiiswer any f!ry'oiliqestions i',,' i.''i
AiI iitiestions carry 

"erfual marks'

2.a)

t:::,igl
i "., ::,.:

A bracket:"
the hlgure
80 MPa.

is,welclecl tr: trplqide of a colum$:qnd carries g.vp1tical load Q;;.aE..shown in i..l' :

.Ui,,l;;dff,;ffi;r-;;;{ilif'r,.* *t'*i's.iii:'ir,e 10 mmtilliit'welds is I "" 
:

b)

: ;,. :' .: Ftgttle.l,: .'



r..4;..:i Deteruriiie:the size of thF.b0}ts and the ttiibkness of the^affi fpr the.brackel a$'hhoYi ii
G;;; ill;f:it ";;u roui'or 40 kN at bir ingte of 600 t6 tfie vertical' rhe inaterial sf

the bracket and the bolts is same for which thi safe stresses can be assumed as 70, 50

and 105 MPa in tension, shear and compression respectively. t15l
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All dimcnsiar* ia mrn.

Figure 2

5.a)

:,.,' : ,';

b)
and state

[7+8]

6. A hoisting drum 0.5 m in diameter is keyed to a shaft 
-whieh 

is supportcd in two

i...,i.":i bearingf:ido;driven thlqugh:q 12 : 1 redq.c.;ti6"qratio bI 
"$-q?"gtric 

motor. Qptp.ffnine the

: '" ...." p"*"r-of:r$J Jriring *oi-"f;'ir the maxiiriuin'load of 8 kN is'hoisted at a"spebd of 50

m/min and the efflciency of the drive is 807o. Also determine the torque on the drum

shaft and the speed of the motor in r.p.m. Determine also the diameter of the shaft made

of machinery steel, the working stresses of which are 115 MPa in tension and 50 MPa

in shear. 1,1r! drive gear whos,idiameter is 450 mrn is mountetl at tlte end of thc shaft

i...,:'.:: .u"rr,r,iii:ir.ctverhanls uiti-riirirest bearin$iby."1so mm. Tq{E+bined shofl|i'4$ fatigue

- ' 'ir"it.i- t*trrrli;rti;raoei"at*riiioumybeta}bn'irs 2xrrd 1-5'rospibctivsly. - '"" tltl

7. Design and draw a protective type of cast iron flange coupling for a steel shaft

transmitting 15 kW it Z0o r.p.m.-and having an allowable shear stress of 40 MPa.

The workilg stress in the.boits should..no,t.exceed 30,.YI93: Assume that".lhe same
:"". ."'. i."'.:
I.,:. I..'i mat"rru1,ffi"Ji;; rrr"f-,*.E key and. ,kiL4b crushing $f.,i1$ is^twi1e tliq'valrre of its

shear stress. The maximum toryue is"Z|ii greater than the full load torque' The

shear stress for cast iron is 14 MPa. t15l

g.a) Classify springs according to their shapes. Draw neat sketches indicating in each

i:;;:ibj ffiii"d:#t;;;;-*;dr,ilor, a wire 
"Fbl:tii- 

diamete{'':iiriiir,u' outsidb:Giiineter of

75 mm. If the permissible shear stress is 350 MPa and modulus of rigidity 84 kN/mml

find the axial load which the spring can carry and the deflection per active turn' [7+8]
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