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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech III Year I Semester Examinations, November/December - 2017
DESIGN OF MACHINE MEMBERS -1
(Common to AME, ME)

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

PART_A ” .......
Ilustrate how the stress concentration in a component can be reduced. [2]
What is meant by stress concentration? How do you take it into consideration in case of
a component subjected to dynamic loading? [3]
Classify the rivet heads according to Indian standard specification. 2]

Sketch and dlscuss the Varlous types. of welded Jomts used in pressure vessels

Distlngursh between cotter Jomt and knuckle ]01nt
What type of stresses are induced in shafts?
Why a hollow shaft has greater strength and stiffness than solid shaft of equal weight?

(3]
Classify springs according to their shapes [2]

(50 Marks)
A mild steel shaft of 50 mm diameter is subjected to a bending moment of 2000 Nm
and a torque T. If the yield point of the steel in tension is 200 MPa, find the maximum
value of this torque without causing yielding of the shaft according to [ 10]
a) The maximum:principal stress — e,
b) The max1mum shéar stress and : L enn
¢) The'miaximum’ distoition strain energy theory of yleldmg

OR

A cantilever beam made of cold drawn carbon steel of circular cross-section as shown
in Figure 1, is subjected to a load which varies from — F to 3 F. Determine the
maximum load that this member can withstand for an infinite life using a factor of

Ultrmate stress =i550 MPa
Yield stress = 470 MPa
Endurance limit =275 MPa
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Figure 1




Two lengths of mild steel tie rod having width 200 mm and thickness 12.5 mm are to
be connected by means of a butt joint with double cover plates. Design the joint if the
permissible stresses are 80 MPa in tension, 65 MPa in shear and 160 MPa in
crushmg Make a sketch of the Jornt

the bracket and the bolts is same for which the safe stresses can be assumed as 70, 50
and 105 MPa in tension, shear and compression respectively. [10]

Bolt

4-off _\\’_

Design and draw a sleeve and cotter joint to resist a tensile load of 60 kN. All parts
of the joint are made of the same material with the following allowable stresses:  [10]
ot =60 MPa ; t=70 MPa ; and cc = 125 MPa.

OR

crushmg """""""""""" s [10] e

A horizontal nickel steel shaft rests on two bearings, A at the left and B at the right
end and carries two gears C and D located at distances of 250 mm and 400 mm
respectively from the centre line of the left and right bearings. The pitch diameter of
the-gear, C is 600-mm and that of-gear D is 200 mm., The distance- ‘between the centre,

Ime of the bearmgs 18 2400 mm. The shaft transmits ;O kW at 120. RPM The power"E

is delivered to the shaft-at gear C and is-taken out at’ ‘géar'D in such a*nianner that ‘the* -~

tooth pressure FtC of the gear C and FtD of the gear D act vertically downwards. Find
the diameter of the shaft, if the working stress is 100 MPa in tension and 56 MPa in
shear. The gear C and D weighs 950 N and 350 N respectively. The combined shock
and fatlgue factors for bending and torsion may be taken as 1.5 and 1.2 respectively.

250 rpm The allowable shear stress in the shaft is 40 MPa and the angle of twist is not'
to exceed 1% in a length of 20 diameters. The allowable shear stress in the coupling
bolts is 30 MPa. [10]




11.

dlmensmned sketch showmg detaﬂs of the finish of the end coils. [10] .
OR

Design and draw a valve spring of a petrol engine for the following operating

conditions:

Spring load when the valve is open = 400 N

Spring.load when'the valye is closed < =250 N

Max1mum inside diameter of sprmg 25 mm :

Lengthof the spring when the valve is open = 40 mm *

Length of the spring when the valve is closed = 50 mm

Maximum permissible shear stress = 400 MPa [10]




