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 wriiten eg, 42+8
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tlon, Feb./Mar. 2022
Desngn of Machl‘ne, Elements

Time: 3 hrs. . Max. Marks: 100
Note: 1. Answer any FIVE full questions, chooszng ONE full question from each module.

1 a.
b.
c.

2 a
b.

3 a
b.

4 a
b.

2. Use of Des:gn Data Hand Book is permitted.
3. Any missing data may be assumed suitably.

Module—l
Briefly explain the classification of machine design. = o~ (06 Marks)
State and explain design considerations. : (06 Marks)
A rectangular plate of thickness 15mm is subjected to an axial pull of 20kN as shown in the
Fig.Q.1(c). Calculate the maximum stress. v (08 Marks)
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Explain the following theories of failure:
1) Maximum normal stress theory
il)  Maximum shear stress theory , \JH
iii) Maximum distortion energy theory. . « ‘ (10 Marks)

A mild steel shaft of 50mm diameter is subjected to a bending moment of 200Nm and torque
T. If the yield point of the steel in tension.is 200MPa, find the maximum value of the torque
which causes yielding according to. maximum principle - stress theory and maximum
distortion energy theory. Take FOS 1 ; (10 Marks)

, Module—Z
Detemnne the dimensions of tapered key to transmit IOkW at 1000rpm. Also find the axial
force necessary to derive the key home. The permissible shear and compressive stresses in
the key material are 60N/mrn and 130N/mm’ respectlvely [Given p; = 0.25, 1 =0.751].
(10 Marks)

A flexible couplmg is used to transmit ISkW power at IOOrpm There are six pins and pitch
‘circle diameter is 200mm. The length of rubber bush is 35mm and the gap between the

flanges on assembly is Smm. The permissible shear and bending stresses in pin are 35MPa
and 152MParespectively. The permissible pressure for rubber bush is 1MPa. Calculate:

i)  Pin diameter by shear consideration

ii)  Pin diameter by bending consideration

ii1)  Outer diameter of theﬁf*q;bber bush. (10 Marks)

OR
Design a knuckle joint for connectmg 2 rods su %ected to an axial force of 12kN. The
permissible stress are 40N/mm? in tension, 8ON/mm” in compression and 32N/mm? in shear.
(10 Marks)
Design a cotter Jomt for the following specification, axial thrust 100kN, allowable stress are
1) Tensile stress 100MPa i1) Shear stress 60MPa  iii) Crushing stress 120MPa.
(10 Marks)
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A shaft is supported between 2 bearings placed 1m apart. A 600mm diameter pulley is
mounted at a distance of 300mm to the right of left hand bearing and this drives a pulley
directly below with the help of belt with max tension of 2.25kN another pulley 400mm
diameter is placed 200mm to the left of right hand bearing and is driven with the help of
electric motor and belt which is placed horizontally to the right, the angle of contact for both
the pulleys is 180° and coefficient of friction.is 0. 24. Determine the suitable diameter for the
solid shaft allowing a working stress of 63MPa in tension and 42MPa in shear. (20 Marks)

- OR :
Find the diameter of a solid shaft to transmit 20kW at 200rpm. The ultimate shear stress for
steel can be taken as 360MPa and FOS of 8. If a hollow shaft is to be needed in place of a
solid shaft. Find the inside and outslde diameter, when the ratio of inside to outside diameter
1s 0.5. ; (10 Marks)
A commercial steel shaft is requrred to sustain a torque of 450Nm and a bending moment of
300N-m. Determine: .
i)  Diameter of the solid shaft required
ii)  The dimensions of hollow shaft taking d; = 0. 8d0

iii)  Angular deflection. 3 (10 Marks)
~ Module-4

Explain the classrﬁcatron of gears. « (06 Marks)

Design a pair of spur gears to transrmt 40kW at 4000rpm of pinion to the gear at 800rpm.

Assume number of teeth on pinion. as 20. (14 Marks)

Explain the advantages and disadvantages of gears. N (06 Marks)

Following data refers to a helical gear power transmitted 34kW at 2800rpm of pinion speed
reduction ratio equal 4.5, helix angle 45°. Material for both pinion and gear is medium
carbon steel [og4 = 230N/mm ] pinion drameter is 120mm. Desrgn the gear check the design

for wear. . (14 Marks)

Module-5
Briefly explain the classification of bearings. iy (08 Marks)
A full journal bearing of 50mm diameter, 75mm long supports a radial load of 1000N. The
speed. of the shaﬁ is 600rpm ‘The surface temperature of bearmg is hmrted to 60°C and the

. and no artificial coolmg is to be used. The rat10 of journal diameter to drametral clearance is

1000.

(12 Marks)

OR
Explain the followrng

1) Coefficient of Friction

i1)  Minimum oil film thickness

iii) Bearing materials. . (06 Marks)
Determine the dimension of bearing and journal to support a load of 7.5kN at 1000rpm. The
journal is made of hardened steel and the bearings is of babbit material. Abundant of oil is
supplied by oil rings. The oil viscosity is 300say bolt seconds at 40°C and specific gravity is
0.915 at 15.5°C. The operating temperature of the oil is 75°C A clearance of 0.001mm per
mm diameter. Also find the minimum film thickness. Assume suitable data. (14 Marks)
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