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B.E./B.TECH. DEGREE EXAMINATIONS, MAY/JUNE -2011
REGULATION 2008
FIFTH SEMESTER

ME 53 — DESIGN OF MACHINE ELEMENTS
(Common to Automobile Engineering)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

Name any four theories of failure under static load
Define and express “shear stress “

Define and give examples for Transmission shafts and
Machine shafts

Explain the charac@eristic equation for shaft design based
on Rigidity

Name any four th;lux-es of Riveted joints

What is welding process?

List out the advantages of Helical springs

Express Wahl's stress factor for a Square section spring
What is Zero film bearing?

Mention the disadvantages of Rolling contact bearing over
sliding contact bearing
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PART-B (5 x 16=80 marks)

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

Or

A 20 KN tensile load acts on the following
members. Considering stress concentration,
calculate the maximum stress induced in each
member.,

() A stepped shaft of diameters 50 mm and 25
mm with fillet radius of 5 mm.

(i) A rectangular plate 60 mm wide and 10 mm
thick with a transverse hole of 12mm diameter
at the center.

A solid shaft is supported on two bearings 2
meters apart and rotates at 500rpm. Two
pulleys whose diameters measuring 800mm
and 600mm respectively are mounted on the
shaft at distances 400mm  and 1200mm
respectively to the right of the left hand
bearing. A 200 involute gear of 300 mm
diameter is keyed to the shaft at a distance of
200 mm to the left of right hand bearing. A
power of 50kW is supplied to the gear, out of
which 30kW is transmitted by bigger pulley
weighing 600N and 20kW is transmitted by the
smaller pulley whose weight measures 450N.
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The drive from bigger pulley 18 verucally
downward and from smaller pulley is
horizontal. The tension ratio for both pulleys is
2. Design the shaft for the working stress of
45Mpa in shear and 80Mpa in tension. Assume
the combined shock and fatigue factors for
bending and torsion as 2 and 1.5 respectively.

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, boit and key in shear = 50 N/mm?

For coupling ini shear = 20 N/mm?
For bushes in beariné, =2 N/mm?
For key in crushing, ' = 100 N/mm!?

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
Maximum steam pressure =1 N/mm*
Ultimate tensile pressure =300 N/mm?
Factor of safety =4

Design shear stress for rivets =60 N/mm2
Design. crushing stress for rivets  =120N/mm?
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Or

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

Design a closed coiled helical compression
spring for a service load ranging from 2.5KN to
3KN. The deflection for thig load ranges is
6mm. Use a Spring index of 5. Take the shear
vield strength as 700 N/mm? and modulug of
rigidity as 8*10¢ N/mm2. Factor of safety is not
to be less than 1.3, Also check the spring for
buckling.

Or

A semi eHibti;:al spring has an overal] 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?, determine.

() The thickness and width of leaves
(i) The nip to be provided for Prestressing

(iif) The load exerted on the clipping bolts
after the Spring is assembled.

(1

(16

(16)

l Ms57




[image: image5.png]15. (@) Design a journal bearing for a centrifugal (16)
pump to the following specifications.

Journal diameter =75 mm.

Speed of the journal = 1440rpm.

Load on each journal = 11.5 KN.
Or

(b) The connecting rod of a petrol engine is to be (16)
designed for the following data.

Piston diameter =80 mm
Stroke =120 mm
Weight of reciprocating parts = 15 N
Length of connecting rod =240 mm
Speed (Maximjim) = 2800 rpm

Explosion pressure corresponding to 100 wrt
TDC is 3Mpa,

Factor of safety =6

If the connecting rod is to be made of 40
Crl steel, find the dimensions of T - section
connecting rod.





