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Question Paper Code : 55415

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Fifth Semester
Mechanical Engineering
ME 1302 — DESIGN OF MACHINE ELEMENTS
{Regulation 2004) /

(Common to B.E. (Part-Time) Fourth Semester, Regulation 2005)

Time : Three hours Maximum : 100 marks
Use of approved design data book is permitted.
Assumptions and assumed data have to be stated clearly.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. . Define: “Factor of safety”.

2.. Differentiate the stress distribution in a bar subjected to axial force and beam
subjected to bending.

3. Why a hollow shaft has greater strength and stiffness than solid shaft of equal
weight?

4.  What is the function of key?

5.  State any two advantages of welded joints over riveted joint.
6. What are the materials for bolts and scre“;s?

7. What is Wahl factor? Why is it used?

8. Why levers are usually tapered?

9.  Why are ball and roller bearings called anti-friction bearings?

10. What is coefficient of fluctuation of energy?
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12.

(a)

(b)

(a)
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i) Explain in short the stress concentration factor and methods of
relieving stress concentration. 8)

) A steel rod of yield strength 350 N/mm? and endurance limit of
265 N/mm? is subjected to an axial load which varies from -300 kN
minimum to 700 kN maximum and has a stress concentration
factor 1.8. Assume factor of safety 2. Calculate the diameter of the
steel rod. ®

Or

A wall bracket with a rectangular cross sectjon is shown in fig (i) . The
depth of the cross section is twice the width. The force P acting on the
bracket at 60° to the vertical is 5 kN. The material of the bracket is grey
cast iron FG 200 and the factor of safety is 3.5. Determine the dimensions
of the cross section of the bracket. Assume maximum principal stress
theory of failure.
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Design a cast iron protective type flange coupling to transmit 15 KW at
900 rpm from an electric motor to a compressor. The service factor may
be assumed as 1.35.The following permissible stress may be used :

Shear stress for the shaft, bolt and key material = 40 MPa
Cru_shing stress for bolt and key = 80 MPa

Shear stress for cast iron = 8 MPa

Or
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14.

(b)

(a)

(b)

(a)

The layout of a transmission shaft carrying two pulleys B and C and
supported on bearings A and D is shown in fig. (i} Power is supplied to
the shaft by means of a vertical belt on pulley B that is then transmitted
to the pulley C carrying a horizontal belt. The maximum tension in belt
on pulley B is 2.5 kN. The angle of wrap for both pulleys is 180° and
coefficient of friction is 0.24. The shaft is made of plain carbon steel 30C8
(Sy. = 400 N/mm?) and the factor of safety is 3. Determine the shaft
diameter on strength basis.
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Fig. (ii)

A bracket is welded to the vertical plate by means of two fillet welds as
shown in Fig. (iii). and is subjected to an eccentric load of 2500 N.
Determine the size of the welds, if the permissible shear stress is limited
to 50 N/mm?2.

. 2500 N

Fig. (iii)
Or

A steam of effective diameter 300 mm is subjected to a steam pressure of
1.5 N/mm?. The cylinder head is connected by 8 bolts having yield point
330 MPa and endurance limit at 240 MPa. The boils are tightened with
an initial per load 1.5 times the steam load. A soft copper gasket is used
to make the joint leak proof. Assuming a factor of safety 2, find engine
size of bolt required. The stiffness factor for copper gasket may be taken
as 0.5.

Design a helical compression spring for a maximum load of 1500 N for a
deflection of 30 mm using the value of spring index as 5. Assume
maximum permissible shear stress for spring wire as 420 N/mm? and
Modulus of rigidity 84 kN/mm?.

Or
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{b)

(2)

(b)

Design ol leal spring ior a truck to iire iollowing speciiications .
Maximum load on the spring = 140 KN |

No of spring = 4

Material for spring chromium vanadium steel

Permissible tensile stress = 600 N/mm?

Maximum number of leaves = 10

Span of spring = 1000 mm

Permissible deflection = 80 mm

Young’s modulus of the spring = 200 N/mm?

A full journal bearing of 50 mm diameter and 100 mm long has a bearin,
pressure of 1.4 N/mm?. The speed of the journal is 900 rpm and the rati
of journal diameter to the diametral clearance is 1000. The bearing i
lubricated with oil, whose absolute viscosity at the operating temperatur

of 75°C may be taken as 0.011 kg/m-s. The room temperziture is 35°C
Find,

(i) . The amount of artificial cooling required.

(ii) 'The mass of lubricating oil required, if the difference between th
outlet and inlet temperature of the il is 10°C. Take, specific heat o
oil as 1850 J/Kg/°C.

Or
The tdrque developed by an engine is given by the following equation :
T = 14250 + 2200 sin 26 — 1800 cos 26

Where, T is the torque in Nm and & is crank angle from inner dea
center position. The resisting torque of the machine is constant though
the work cycle. The coefficient of speed fluctuations is 0.01. The engin
speed is 150 rpm. A solid circular steel disk, 50 mm thick, is used as
flywheel. The mass density of steel is 7800 kg/m®. Calculate the diamete
of the flywheel disk.

" -y




