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Instruction to Candidates:

1) Section - A is Compulsory.

2) Attempt any Four questions from ,Section - B.
'3) Attempt any Two questions from Section - C..
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MACHINE DESIGN - I (ME - 3~1)
Maximum Marks: 60

Section - ;\. r

Ql) (10 x 2 == 20)

a) How do you classify machine design?

b) What are th~ various phases of design?
c) What do you mean by the term "Mechapical properties of material"?

d) Write downthe important terms used in riveted joints.

e) What is fatigue failure? How it happens?

f)Write down various forces acting on sunk keys.

g) What are the various bases for designing of the shafts?
h) What do you mean by term. factor of safety?

i) What are the various stresses induced in shafts?

j) What do you.mean by endurance strength?

Section - B

(4 x5 = 20)

Q2) (a) Explain various efficiencies ofrivetedjoints?

(b) Find the tearing efficiency of the riveted joint having tensile strelfgth 80
N/mm2,Pitch 43.5 mm and diameter of rivet hole as 19.5 mm.

"Q3) A plate 100 mm wide and 10 mm thick is to be welded with another plate by
means of transverse welds at the ends. If the 'plates are subjected to a load of
70 kN, firid the size of the weld for static as well as fatigue loading. The
permissible tensile stress - should not -exceed 70 N/mm2. Take stress
concentration factor for,transverse fillet welds as 1.5.

Q4) A steam engine cylinder has an effective diameter of350 mm and maximum
steam pressure acting on the cylinder cover is 1.25 N/mm2. Calculate the
number of bolts and their circumferential pitch required to fix the cylinder
cover, assuming the permissible stress in the bolt as 33 N/mm2.Take the size
of bolts as M24 and thickness of the plate as 10 mm.
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Q5) Draw the neat sketch of unprotected type flange coupling and mark its all
dimensions in terms of diameter of shaft and also list the number of bolts
required for various shaft diameter ranges.

Q6) . A universal coupling is use to connect two mild steel shafts transmitting a
torque of 5000 Nm. Assuming that the~shafts are subjected to torsion only,
find the diameter of the shaft and pins. The allowable shear stresses for the
shaft and pin may be taken as 60 N/mm2 and 28 N/mm2 respectively.

Section - C
(2 x 10 = 20)

Q7) Design a knuckle joint to transmit 150kN. The design stresses may be taken
as 80 N/mm2 in tension, 68 N/mm2 in shear and 160 N/mm2 in crushing.
Assume that the rods to be connected are not very long.

Q8) A line shaft is driven by means of a motor placed vertic~lly below it. The
pulley on the line shaft is 1.5 meter in diameter and has belt tension 5.4 ~N
and 1.8 kN on the tight and slack side of the belt respectively. Both these
tensions may be assumed to be vertical. If the pulley be overhang ftom the
shaft, the distance of the centre line of the pulley from the centre line of the
bearingbeing 400 mm, find the diameter of the shaft.Assuming the maximum
allowable shear stress of 42N/mm2.

Q9) A handle for turning the spindle of a large valve is shown in the figure. The
length of the handle from the centre of the spindle is 500 mm.The handle is
attached to the ,spindleby means of a round tapered pin. If an effort of 400 N
is.applied at the end of the handle, find (a) Mean diameter of the tapered pin
and (b) Diameter ,of the handle and pin are 100 N/mm2in tension and 55
N/mm2 in shear. .

Spindle

~ 500
Tapered pin
-500

All dimensions in rom.
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Pitch Major Effective or !'v1inoror Depth of IStress
(mm) diameter pitch dia core dia thread area

(mm) (mm) (mm) (mm) (mm2)
4 I 3 r24.00 22.051 20.320 1.840 353


