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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FIFTH SEMESTER
MECHANICAL ENGINEERING
ME 1302 — DESIGN OF MACHINE ELEMENTS
(REGULATIONS 2007)

Time : Three hours Maximum : 100 marks

(Use of approved data book is permitted)

‘Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  Name any four theories of failure under static load

2.  Express Goodman equation for ductile material and
brittle material.

3.  Explain the characteristic equation for shaft design based
on Rigidity

4. What are the requirements of a good coupling?

5. What is welding process?
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Write any two advantages and disadvantages of welded
Joints over riveted joints?

List out the advantages of Helical Springs.

Define the term spring rate.

Differentiate flywheel and governor in their functions.
What is Zero film bearing?

PARTB _ (Bx16=80p marks)

machine design.

Or

) Az KN tensile load acts o the following members,
Considering Stress concentration, calculate the
Maximum stress induced in each member,

@ A stepped shafy of diameterg 50 mm anq
25 mm with fillet radius of 5 mpm,

@) A rectangular plate 60 mm wide and 10 mpy
thick with » transverse hoje of 12 mm
diameter at the center,
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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?
Or

A shaft is supported on bearing A and B, 800 mm
between centers, A 20° straight tooth spur gear
having 600 mm pitch diameter is located 200 mm to
the right of the left hand bearing A and a 700 mm
dia pulley is mounted 250 mm towards the left of the
bearing B. The gear is driven by a pinion with a
downwards tangéntial force while the pulley drives
a horizontal belt having 180° angle of wrap. The
pulley also serves as a flywheel and weighs 2000 N.
The maximum belt tension is 3000 N and the
tension ratio is 3 : 1. Determine the maximum
bending moment and the necessary shaft diameter,
if the allowable shear stress of the material
is 40 MPa.
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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

Design the; riveted joints for the longitudinal and
circumferential seams of a boiler for the following

requirements.

Internal diameter of boiler shell = 1.5 meter

Maﬁmum steam pressure = 1 N/mm?
Ultimate'tensile'pressu.re = 300 N/mm?
Factor of safety 4

Design shear stress for rivets = 60 N/mm?

Design crushing stress for rivets = 120 N/mm?
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Design a leaf spring for a truck to the following
specifications.

Maximum load on springs = 140 KN.

No. of spring = 4.

Spring material is 40 Cr 3 Mo 1 V 20* alloy steel.
Maximum no. of leaves = 10.

Spring span = 1 m.

Permissible deflection 80 mm.

Or

Design a closed coiled helical compression spring for
a service load fhnging from 2.5 KN to 3 KN. The
deflection forthis load ranges is 6 mm. Use a spring
index of 5. Take the shear yield strength as
700 N/mm? and medulus of rigidity as 8 x 10* N/mm?.
Factor of saﬁgty is not to be less than 1.3. Also check
the spring for buckling.

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 is limited to 1 m.
Design the rim and the arms of the flywheel which
is used in an engine developing 20 kW,

Or
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A bearing for an axial flow compressor ig required to
carry a radial load of 2.5 KN and thrust of 1.5 KN.
The speed of the shaft is 1000 rpm and its diameter
is 50 mm. the sexrvice condition imposes light shock
and the bearing is required to work for 40 hrs per
week for b years. Select suitable ball bearing for the
above purpose and suggest the required tolerances
on the shaft and on the housing.




