Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

1 a.
b.
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2 a

3 a.
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. “A=circular rod shaft
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Max. Marks: 100

n from each module.

. ,Module-1

What are the factors to be coﬁsigicred for the selection for azmachine component? (06 Marks)
Explain the codes and stggﬁjdqﬁﬁswused in Machine Design, (04 Marks)
A point in a structural member subjected to a planq;“‘ét%ﬁs as shown in Fig.Q1(c). Determine
the following : b

i) Normal and Tanigential stress on a plane inclined at 45°.

’rgom» &

iy

ii) Principal stresses and their direction
iii) Maximum shear stress and the direction of th

e plane on which it occurs.

(10 Marks)

% ) e,
Stress concentration
A

48

factor and discuss about the methods to reduce stress
e (08 Marks)

»diameter of 50nim i§ subjected to load as shown in Fig.Q2(b).
d magnitude of sl?mrewsmi@‘es at the critical points A and B.
&

kN

Define

A

” d\cﬂ"”

& 15 kN

Fig.Q2(b) (12 Marks)

A Module-2
Define ImpactStresses. Derive an expression for impact stresses in a axial bar of ¢/s ‘A’

and length ‘L’ due to the impact load of ‘W’ falling from a height ‘h” from the collar.
i (08 Marks)
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A cantilever beam made of cold drawn carbon tee~~~(cru = 550 MPa, o, = 470 MPa,
6.1 = 275 MPa) of circular cross-section is subjec d to load which varies from — F to 3F.

Determine the maximum load that this member.can withstand for an infinite life using a
(12 Marks)

Define Endurance l;u;mt Explain the effect of factars on Endurance limit. (08 Marks)
A hot rolled steel: shgﬁ is subjected to a torﬁl()nal load that varies from 330 N-m (CW) to
110 Nm (CCW) ‘as.an apphed bending mcment at the critical section varies from +440 N-m
to — 220 Nm The shaft is of uniform cross'section and no key way is present at the critical
section. ermine the required shaft dlameter The material has an ultimate strength of
550 MN/m* and yield strength of’, 410 MN/m’. Factor of.safety = 1.5 size and surface
correction are 0.85 and 0.62 resgeﬁvely Take the Enwi‘l“ance limit as half the ultimate

strength.

(12 Marks)

Module-3 ¢

A shaft is supported by i:wo bearmgs placed Imapart. A 500mm d1ameter pulley is mounted
at a distance of 200mm to the right of left Hand bearing and.this drives a pulley directly
below it with the help of belt havmg max1murl1 tension of 3000N»§MThe pulley weighs 1000N.
Another pulley 300mm diameter is plﬁcecl 300mm to the lef%x f right hand bearing is driven

with the help of electric motor and: thgi belt which is placed honzontally to the right when

viewed from the left bearing. ThlS pulley weighs 500°N. The angle of contact for both the
pulley 1s"’l&Q° and p = 0.24. Détérmme suitable d1arne r for a solid shaft, assuming torque
on oné pulley is equal to ;tor&ue on other pulleywm(fhoose C15 steel (oy = 235.4 MPa,

= 425 MPa) as the sha ﬁ“‘ma’terlal and use AS’ME code for the design of shaft, assume

m1n0r shock condition. ¢ » %%: (20 Marks)
=y , OR =
~ With neat sketch, ain the different types of keys. (08 Marks)

Design a flange coupling to conm:c*t tllé shafts of a motor and the centrifugal pump for the
following spemﬁcatlons 3

Pump output:= 3000 hters/mmute "

Total head = 20 m
Pump speed = 600 rpm -~ ",
Pump Efficiency = 70 /o“%
Select C-40 steel (oy = 328.6 MPa) for the shaft and C-35 steel (oy = 304 MPa) for bolts

with factor of safety.2. Use allowable shear stress in cast iron flanges equal to 15 N/mm’.
‘m (12 Marks)
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Module-4 £
Design a triple riveted Lap Zig-Zag type, for a pieséi%‘tre vessel of 1.5m diameter. The
maximum pressure inside the vessel is 1.5 MPa. The allowable stresses in tension, crushing
and shear are 100, 125 and 75 MPa respectively.: (10 Marks)

#

A bracket is supported by means of 4 rivetsﬁ ofisame size as shown in Fig.Q7(b). Determine

i L

the diameter of rivet, if the maximum shear msg is 140 N/mm?’.

(10 Marks)

A plate of. 8(§mm wide and 10mm thickmiﬂ; to be welded to another plate by means of two
parallel fillet Welds. The plates are subjected to a load of 50 kN. Find the length of weld so

that maxlm”i'im stress does not excg;féd?"‘fffﬂ N/mm?. Consider the joint under static loading and
then under dynamic loading. », ) (12 Marks)
A solid circular shaft 25mm in diameter is welded fo upport by means, of a fillet weld as

shown in Fig.QSQ)). Determine the Leg dimensions'o ‘the weld, if the permissible shear
stress is 95 N/mm”. o Uy, a &

1 W
)

Fig.Q8(b)

A . y, ¥ Module-5 -
Design a socket and spigo; tyﬁ‘e cotter joint to'sustain an axial load of 100 kN. The material
clected for the joint \hag“)ﬁh‘ém following dgg’Igg stresses of= 100 N/mm’ , o = 150 N/mm?>

(14 Marks)

d over hauling in power screws. (06 Marks)

(08 Marks)

. i OR
Derive an éqgatfbn for torque regﬁi"’i"‘gd to lift the load on square threaded screw. (10 Marks)
A split nut used with a lead sérew is propelled at a speed of 5 m/min, against a load of
20 kN, along the spindle of @"square thread (single start) having nominal diameter of 30mm
and pitch of 6mm. The'axial thrust is absorbed by collar of 100mm outside diameter and
70mm insider diameter, Determine, (i) Power required (i) Height of bronze nut required if

allowable bcaringz.mesésure is 17 MPa. (iii) Efficiency of the drive. (10 Marks)
"l
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