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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.

FIFTH SEMESTER
MECHANICAL ENGINEERING
ME 1302 — DESIGN OF MACHINE ELEMENTS

(REGULATIONS 2007)

Time : Three hours Maximuin : 100 marks

Answer ALL questions.
Use of Data Book is pérmitted in the Exam Hall.
Missed data (if any) should be appropriately assumed.

PARTA—(10x2= 20 marks)
1.  What is the effect of Silicon on the properties of Cast iron?
2.  Express Goodman equation for ductile material and brittle material.
3. Differentiate an axle from a shaft. |
4. What are the requirements of a good coupling?
5. How will you increase resilience of a bolt? Increasing the length.
6. What is the purpose of expansion joints?
7.  Define the term spring rate.
8. Name varioﬁs fo;'ces acting on a lever.
9. Differentiate flywheel and governor in their functions.

10. What is Zero film bearing?
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PART B — (5 X 16 = 80 marks)

State and explain any four theories of failure for bi — axial static stress
system. ;

Or

Explain various phases in Design using a flow diagram and enumerate
the factors influencing the machine design.

A solid shaft is supported on two bearings 1.8 m apart and rotates at
250 rpm. Three pulleys P, Q, R are located on the shaft at distances of

» 0.6 m, 1.35 m, and 1.65 m respectively to the right of the left hand

bearing. The diameters of the pulleys P, Q are 0.75 m and 0.6 m
respectively. 29.5 kW power is supplied to the pulley R out of which
18.5 kW is taken off by pulley Q and the remaining goes to the other.
The drive from P is vertically downward while from Q is downward at an
angle of 60° to the horizontal. For pulley P and Q the tension ratio is
2 and angle of lap is 100° The magnitude of load at R is 8 kN and is
downward at an angle of 20° to the vertical. The shaft is required to work
with minor shock load. Design the shaft made up of C45 steel.

Or

Design a flexible flange coupling of bush type to transmit 3 kW power at
960 rpm with a service factor of 1.3. The various design stresses are as

follows :

For shaft, bolt and key in shear = 50 N/mm?
For coupling in shear = 20 N/mm?
For bushes in bearing, = 2 N/mm?
For key in crushing, ’ =100 N/mm?

A cantilever in the form of a steel pipe of 100 mm internal diameter and
400 mm long is welded to the vertical side of a structure by an all round
fillet weld. The thickness of the pipe is 8 mm. Determine the size of the
weld if it is to have the same strength as that of the pipe. What load can
be supported at the end of the cantilever if the maximum permissible
stress is 100 MPa?

Or
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Design a knuckle joint for transmitting an axial load of 60 kN, for the
following stresses o, = 60MPa; 7 = 40MPa; o, —75MPa

A semi elliptical spring has an overall length of 1.1m and sustains a load
of 70 kN at its center. The spring has 3 extra full length leaves and
13 graduated leaves with a central band of 100 mm wide. All the leaves
are to be stressed equally without exceeding 420 N/mm? when fully
loaded. The total depth of spring is twice the width. If the young’s
modulus is 2.1 x 105 N/mm?2, determine,

(i) The thickriess and width of leaves
(ii) The nip to be provided for prestressing

(iii) The load exerted on fhé clipping bolts after the spring is assembled.
Or

Design a closed coiled helical compression spring for a service load
ranging from 2.5 kN to 8 kN. The deflection for this load ranges is 6mm.
Use a spring index of 5. Take the shear yield strength as 700 N/mm?2 and
modulus of rigidity as 8 x 10* N/mm?. Factor of safety is not to be less
than 1.3. Also check the spring for buckling.

Design a Journal bearing for a centrlfugal pump to the following
specifications.

Journal diameter = 75 mm.

Speed of the journal = 1440 rpm.

Load on each journal = 11.5 kN

Or
A rim flywheel is to be designed to store 5 kN-m of energy and to keep
the speed within 395 and 405 rpm. The mean rim diameter i is limited to
1 m. Design the rim and the arms of the flywheel which is used in an
engine developing 20 kW.
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