
:

!"
I

codeNo:5115B i-Rl3
JAWAHARLAL NEHRU TECHNOLOGICAL UMVERSITY HYDERABAD

Max. Marks: 60

PART. A
5x4Marks=20

,"^l,a)
i'':" h)

c)
d)

:........ l4l ;. . .

:',:'i""i 141 :',:'.i:.".

t4l

.&it. r,

ll r:-,

e)

.i;..:

respect to
t41
t4)

5xSMarks=40

2. Locate the shear center for the beam cross section shown in figure 1. The walls of the
cross section have constant thickness of 2 mm. t81
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Figure: I
:"'".."". :-".."-". :'.'..'"". q8...... :".'".....
i",?i::.i A simpiy sirfiported ueairrUfiength 1.8ni'cbi:ribs a centrai{didiof 3.akN i4Eiq,-ud at 300 to i',:' i...

the vertical and passing through the centroid of the section as shown in figure 2. Estimate
the maximum tensile stress and maximum compressive stress. t8l
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ADVANCED MECHANTCS OF SOLIDS
(Machine Design)

Illustrate"the location of"shear center of diffe.rent open secti.on^beams.

Part A is..compulsory"".wbjch ca:ries .?0."marks. Anqye1." all questiotr"s "in Part A. ....
;',,'l.:'l Part B Loriiiii'm or s unf.ii.iAnswer anyiiiiia:hril questiofr;iib4, each uniti,birih questisn 1",.'i'.:

carries 8 marks and may have a, b, c as sub questions.

Time:3hrs
Note: This question paper contains two parts A and B.

the central axis.
Briefly explain the importance of contact stresses
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A closed ring of mean radius of curvature 90mm is subjected to a pull of 3kN. The line of
action of the load passes through the centre of the ring. Calculate the maximum tensile
and corffi.iisive stressefr,ttt.b" materialibf lIig .irg if the.riaj;is circular ffi,oibss-section i...' ;'.:
with diaridter equat to lsinrn. ; "* "*'i : ." "'"' :-"" ;:": t8l : '"" ;:."

A thin walled box section has two components as shown in figure 3. It has a constant wall
thickness 't', what is the shear stress for a given torque and what is the stiffrress, i.e., the
t-orqu: per unit radian? P"t.lu: all the neaass"a{y relations.for.solving the prob*lem starting :"""...."
from fuhddpbntals. !',:'!.": i'':'i."i i"':'i"."i i.,:'i".'i tgl - 
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,.".8,... Analyze..a.circular plate"freely supported around the edge and having a central hole
1",:'i.'"i carryin$'grrysibuted loa.i.,g6iFin maximri+i itriflection anri,htiiirent. ];;,i::,i I8l
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Figure:3
OR

A flat sfeel'trurbine diskiOf 650 mm outsiiXeidrameter andi.L00..rnm inside diaryibter rotates I"..,:'.:i
at 360d'ryrn, ut whicrr;ipdeit the bhdi'an'dishroudi"s;;,*a u ,"rrir"trTfi:i;;dilo1i"::.::'.;
4,300 kPa. The maximum stress at this speed is to be 1,04,026 kPa. Find the maximum
shrink allowance on the diameter when the disk and the shaft are rotating. t8l

A rail road uses steel rails (E =200GPa) with a depth of 184 mm. The distance from the
top of the rail to its centroid is 9.91mm, and the moment of inertia of the rail is
36.9 x106 mm4. The rail is supported by ties, ballast and a road bed that together are
assume{.1o.act as an elastig.foundation.with:,spring cons"fgnt.$ = 14 N/ qgn2.".Determine 

r"........ttre maiiuiuih deflectioiu'ind,ximum o"irA:frf morient &,ii"i*i*r* ftliii"f, srress i, i:li.i,::i
the rail for a single wheel load of 170kN. tgl

What is contact stress? Discuss the method of computing contact stresses. t8I
OR

Derive:*!":glpr"ssion fo"r..cgntTl prerySg;:on a singlp""rory balr bearing,."$ rhe balt i...:;..r;diametdi:i$:30 mm, the irdGirt of the grciiwe.il 25 mm. d,Tiiidiameter of dt6 Uiit"r race is I"':' i."l
200 mm and the greatest compressive force on one ball is 5 kN. Compute the contact
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pressure. t8l
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