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Ganpat University

B. Tech. Sem. VI Mechanical Engineering
Regular Examination May/June-2013
2ME605 - Design of Machine Elements

Instructions:
(1) Attempt all questions.
(2) Right figure indicate full marks.
(3) Assune suiable data ifnecessary.
(4) Only scientific calculator is allowed.

SECTION-I
Que,tr Attempt the followings,

(a) What is endurance strengfh of material? How it is differ from endurance limit. AIso explain
stfess eonoentration factof .

(b) A bar of steel has follorving properties:
Corrected endurance strength = 275 MPa
Tensile yield strength = 415 MPa
Ultimate tensile strength = 553 *"
If it is subjected to an altemating torsional stress of+ 205 MPa, find the expected life ofthe
component. Assume that the S-N curve for torsional loading as a straight line drawn from
0.8sout at 103 cycles to co" at 106 cycles on a log-log paper. Also assume that o*= 0.577our
and o* = 0,577 oo.

OR
Que,l Attempt the followings

(a) Enlist the mathematical approaohes to predict fatigue failure and explain the mathematical
approach in whieh the yield sfength of the material is considered as a criterion to predict
the fatigue failure.

(b) A cantilever beam of circular cross-section, made of cold drawn steel having ultimate
tensil€ strength of550 N/nm', is fixed at one end and is subjected to completely reversed
force of 15 kN at the fiee end, The force is perpendicular to the axis of the beam. The
distance between the fixed and free end of the oantilever beam is 200 mm. The theoretical
stress concenfation factor and the notch sensitivity at the fxed end are 1.35 and 0.85
respectively. The surface finish factor is 0.80. The expected reliability is 90%, for which the
reliability factor js 0.897. fhe values of size faotol are as follows:

Diameter 'd' ln mm Size Factor
d<7.5 1.00

7 .5<d350 0.85
d>50 0.7s

If the factor ofsafety is 2.0, determine the diameter ofthe beam for infinite life.
Que,2 Attempi the followings,

(a) Prove that the centrifugal tension produced in the open belt drive is depends upon the mass
ofthe belt per unit length and the belt speed.
The data for a V-belt ddve a 30 kW motor to the

Motor oullev ComDressor Pulley
Pitcb diameter, mm 225 900
Speed, rpm 1400 360
Pulley groove angle, deq 38 38
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The center distance between the pulleys is 1000 mm and the cross sectional area ofa single
belt is 237 mm2. The coefficient of friction between the belt and pulley is 0,2. Ifthe density
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Que.3
(a)

ofthe bert material is 0.97 gmlcc and the all.wable tension per belt is g00 N. calculate;
(1) The number ofbelts required and
@ The pitch length of belt.

OR
Que.2 Attempt the followings,

(a) Derive the equation for exact belt length of open belt drive with neat sketch without
consideration of approximation.

{b) A v- belt is used to transmit 30 kw power from an electric motor running at 1440 rpm to a
machine running at 480 rpm. The cenfe distance between the input ani output siut. i,
1000 mm. The pu ey groove is 3g'and the coefficient of fiiction between'the bert and
pulley is 0.2. The density of belt material is 1000 kg/m3 and the allowable tensile stressEs
for the belt is 1.53 N/mm'z. The cross-section dimensions ofthe v-belt are as follows:

Width of the belt at top = 37 mm
Width of the belt at bonom = 19 mrn
Thickness of the belt = 25 mm

Determine the pulley diameters and the minirnum number of belts recuired.
Attempt lhe followings.
A-shaft runs at 80 rpm and drives another shaft at 150 rpm through belt drive. The diameter [3jof the driving pulley is 600 mm. Determine the diameter of the driven pulley in the
followins cases:

(i) Neglecting beit thickness,
(ii) Taking belt thickness as 5 mm,
(iii)Assuming for case (ii) a total slip of 4%.

O) Explain the strengfh ofparallel fillet welds rvith suitable sketch and expression for tle same.
(c) A steel plate, 100 mrn wide and 10 mm thick, is joined with another Gel plate by means of

a slngle transvene and double parallel fillet welds as sho*n in Fig. I. The strength ofthe
welded joint should be equal to tlre strengh of the plates to be joined. The permissible
tensiie and shear stresses for the weld material and the plale are 70 N/mm2 and 50 N/mm2,
respectively. Find the length ofeach parallel fillet weld. Assume the tensile force actins on
the olates as static

Fig. 1

SECTION - II
Quc.4 Aft€hpt the followings.

(a) A plate clutch having the rate of wear is uniform over the entire contacting surface then
dedve that the torque transmitting capacity of the plate clutch is dependent on co-efficient
offriction, axial force and friction radius of contacting surfaca.

(bi A solid disk type cast iron flywheel of diameter 450 mm and width 90 mm is rotating at
1440 rpm. It is brought 1.o the rest by means ofa brake in 1.5 second. The rnass ofthe brake
drum assernbly is 2.5 kg. The mass ofthe brake drum assernbly is 2.5 kg. The specific heat
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Qne.5
(a)
(b)
(c)

of the cast iron brake dmm is 460 J/kg "c. Assuming that the totar heat generated isabsorbed by the brake drum assembly, calcurate the temperature rise ofthe brake dfum.
OR

Que.4 Attemptr the followings.
(a) Explain the serf emerging brake with neat sketch showrng rbrces acting on it and alsoerplain the self locking brakes.

A cone clutch with asbestos friction linitrg is used to transmit 30 kw power at 1440 rpm.T'e coefficient of friction between thelonbcting surfaces i. o.z .,rit. the permissibleintensit] of pressure is 0.35 N/mm2. The semi-con! *gr" i. ri.:", The mean radius of theiiiction surface is twice the face width. Assuming- ttr* unrrorn p."*u., 
"onoition,deterrnine:

(i) The dimensions ofthe fiiction surface and
(ii) The axial force required to engage the clutch.

Attempt th€ followings.

feri,vg 
th.e exRression ofdisengagement force for cone clutch with neat sketch.

r'xprarn tne Lame's equatioo used to determine the walr thickness ofthe pressure vesser.The.piston rod ofa hydraulic cylinder exerts an operating force of l0 kN. The friction duero prsron pacl'ilng arrd stulling box.is equal lengt-h to 10% of operating force. The pressure inthe cylinder is r 0 !IPa. The cylinder iimade Jf cast-iron FG 200 ar; the ractor of safety is5. Determine the diameter and thickness ofthe cylinder.

Que.s Attempt the followings.
(a) Write shorf note on Caliper disc brake.
(b) A high pressure cylinder consists ofa steel tube with inner and outer diameter of20 mm and

40 mm respeetively, It is jacketed by an outer steel tube with an outer diameter of OO ,-.
The tubes are assembred"by shrinking process in such a way that maximum principar s'ess
is limited to 100 N/rnmz. Calculate the shrinkage pressure and original dimensions of the
tube.

Que.6 Aflennptfollowing.
(a) A single plate fiiction clutch has a friction surface having an outer d.iameter of300 mn and

an inner diameter of200 rnm. Ifthe coefficient of friction is 0.3 and the axial force is 1 kN,
detennine the frictional torque capacity ofihe clutch based on:

(a) Unifurm pressure theory and
(b) Uniform wear theory.

(b) Explain the importance ofergonomic consideration in desrgn.
(e) It is required tc standardize eleven shafts from 100 to 1b00 mm diameter. Specift their

diarneters.
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