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3a.
b.

Explain the theories of failure. (08 Marks)
A stffiE-ft is subjected to an.axial pull of l0kN and ta;rgential force of 5kN. The yield
strenp'tHqof steel is 300MPa aade,,factor of safety as 3- Determine the diameter of shaft
according to i) Maximum normal stress theory of failure ii) Maximu-nr shear stress theory
of failure iii) Maximun-r,distortion theory of failu,r€' (12 Marks)

What is stress concentration? Explain methods,of=ibducing stress concentration. (08 Marks)
A flat plate subjected torensile load of 5.kN* shown in Fig.Q.3(b). The plate material is
gray cast iron ofr4"ltimate strength 200MPa. Determine tlffi$$ictness of plate. Take FOS
as 2.5. ,. * \*'* (08 Marks)

c. ,Whdt is meant.by fatiffil re and end11@ limit? (04 Marks)

.rq. 'lr ':*n' $

,fugryDerive Soderberp#eQuation with usuatno'tations. (06 Marks)
!."rr+'O hot rolled steei_siiaft is subjected to i torsional load that varies from +330N-m to -110N-m

and bending+;ih,flrment at critica.|,ffii6n varies from +440N-m to -220N-m. The shaft is of
uniform O,,,S,ffibction. Deternilffithe required shaft diameter. The strength properties of
material &re,.ou = 550MPa,6ol= 410MPa, o.n:275MPa FOS = 1.5. The size and surface

.:. ..:.\ !l{ffi;$
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Fig.Q.3(b)

Assume.e- d 3.0, Ct:2.5 and o, : 300MPa.

..-" ".,o I Of 2
lllliii ::

",,,Ji'

a' .\!

correction factors are 0.85.itnd 0.62 respectively. (14 Marks)

A shaft is supportea Uy two bearing placed 1100mm apart.A pulley of diameter 620mm is
keyed at 400mm to $.he right from the left hand bearing and this drives a pulley directly
below it with a-niatimum tension of 2.75kN. Another pulley of diameter 400mm is placed
200mm to thq,ffif right hand bearing and is driven with motor placed horizontalally to the

right. The an$16.df contact of the pulleys is 180o and p : 0.3. Find the diameter of the shaft.
(20 Marks)
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Design a CI flanged coupling for steel shaft transmitting 18 'at 1440rpm. The allowable

sheaistress for shaft is qiNrlpa. The allowable shear stresq$.r'flange is 4MPa. The allowable

crushing stress in key is 180MPa. The shaft, key and.bolt arb"made up of same material'
'r.l!:,:,"' (12 Marks)

Design a knuckle joint to connect two mild steelgpdiltb sustain an axial pull of 150kN. The

pin and rod are made up of same material. AS e the working stress in the material as
^Slutpu 

in tension, 40MP;in shear and 120MPS shing. r** (08 Marks)
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Explain the failures in riveted joint. ,i it" " '*p=f' (06 Marks)

neslgn a triple riveted butt:oint to joi&iffi plates of thickne.ss- 1Omm. The. pitch of rivets in

the extreme rows, which are in sffi1,gushear is twice the pffi 6f rwets in the inner rows

which are double sheer. 
1Ue 

ASff:rrmsiresses of the materi,4'1$-ff_,ire as follows: ot : 120MPa,

o,c = 160Mpa and r = g0Mpa-,,,, 
. 
!!.=.;' (r4 Marks)

A plate 75mm wide andUk0.smm thick is joined"wiqh other plate by a single transverse

welded and double parqllffittet weld. The maximum tensile and shear stress are 70MPa and

56Mpa respectivelt qfi! the length of each pafiilii3l fillet weld if the joint is subjected to

both static and fatiHUF loading. .{ ''r" (08 Marks)

A 16mm thickp#iS welded to a vertica-l*rsupport by two.fillet welds as shown in

Fig.Q.8(b). peGnfiine the size of weld if.tlre'permissible shear stress for the weld material is
?{I\/Po ^'r, '.-' (12 Marks)

Fie.Q.8(b) .(
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a. A bolt in a stee{stfucture is subjected,:.do.a tensile load of 9[N. The initial tightening load on

the holt iq skF,t)etermine the si#pof bolt takine allowable stress for bolt material to bethe bolt is sffiSetermine the sii&Bf-bolt taking 4llowable stress for bolt material to be
6nr.n rr._nnr '"::1.11*r,ir /oelvforlrc)80MPaandK=0.05.

rned at a rad*ial"?istance of 0.335m from the centre of the

ion, the spindl'b is subjected to a force of 4.5kN. Determine

Determine: ",,.,

i) Torque requiredto''rffi the load
ii) Speed of rotation"#screw assuming threads are of double start

iil) Maximum stress induced in screw rod
iv) Effrciency.*ii,Sgqrew drive
v) Lengthpfjnut
vi) Check ftiiiSverhauling or self locking.
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ff*.:'Explain overhaUil&"ii sc.ews. Derived'the condition for self locking of square thread with
coller friction.=*$""" rrtfl:L ' (06 Marks)

b. A weightdc_f SkN is raised atds$'eed of 6m/min by two screw rods with square threads of
50 x 8mih'.pt on them. The* two screw rods are driven through bevel gears by motor.
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(14 Marks)


