PVP 12

Code: ML6T2

11 B.Tech - II Semester — Regular Examinations — May 2015

DESIGN OF MACHINE MEMBERS-11
(MECHANICAL ENGINEERING)

Duration: 3 hours Marks: 5x14=70

Answer any FIVE questions. All questions carry equal marks

1. A machine shaft, supported on bearings having their centres
750 mm apart, transmitted 185 kW at 600 r.p.m. A gear of
200 mm and 20° tooth profile is located 250 mm to the right
of left hand bearing and a 450 mm diameter pulley 1s
mounted at 200 mm to left of right hand bearing. The gear 1s
driven by a pinion with a downward tangential force while
the pulley drives a horizontal belt having 180° angle of
contact. The pulley weighs 1000 N and tension ratio 1s 3.

Find the diameter of the shaft, if the allowable shear stress of
the material 1s 63 MPa. 14 M

2. Design a muff coupling to connect two shafts transmitting 40
kW at 120 r.p.m. The permissible shear and crushing stress
for the shaft and key material (mild steel) are 30 MPa and
80 MPa respectively. The material of muff is cast iron with
permissible shear stress of 15 MPa. Assume that the
maximum torque transmitted is 25 per cent greater than the
mean torque. 14 M
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3. Design a journal bearing for a centrifugal pump running at
1440 r.p.m. The diameter of the journal 1s 100 mm and load
on each bearing 1s 20 kN. The factor ZN/p may be taken as
28 for centrifugal pump bearings. The bearing is running at
75°C temperature and the atmosphere temperature 1s 30°C.
The energy dissipation coefficient is 875 W/m?/°C. Take
diametral clearance as 0.1 mm. 14 M

4. A bearing for an axial flow compressor 1s used to support a
radial load of 2500N and thrust load of 1500N. The service

required for the bearing 1s 5 years at the rate of 40 hours per
week. The speed of the shaft 1s 1000 rpm. Select suitable
bearing for the purpose. Diameter of the shaft is 50mm.

14 M

5. A V-belt drive system transmits 100 kW at 475r.p.m. The belt
has a mass of 0.6 kg/m. The maximum permissible tension in
the belt 1s 900 N. The groove angle 1s 38° and the angle of
contact is 160°. Find minimum number of belts and pulley
diameter. The coefticient of friction between belt and pulley

1s 0.2. 14 M

6. A power screw having double start square threads of 25 mm
nominal diameter and 5 mm pitch 1s acted upon by an axial
load of 10 kN. The outer and inner diameters of screw collar
are 50 mm and 20 mm respectively. The coefficient of thread
friction and collar friction may be assumed as 0.2 and 0.15
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respectively. The screw rotates at 12 r.p.m. Assuming
uniform wear condition at the collar and allowable thread
bearing pressure of 5.8 N/mm?, find: a) the torque requircd to
rotate the screw; b) the stress in the screw; and ¢) the number
of threads of nut in engagement with screw. 14 M

. Design a spur gear drive required to transmit 45 kW at a
pinion speed of 800 r.p.m. The velocity ratio is 3.5 : 1. The
teeth are 20° full-depth involute with 18 teeth on the pinion.
Both the pinion and gear are made of steel with a maximum
sate static stress of 180 MPa. Assume a safe stress of 40 MPa
for the material of the shaft and key. 14 M

. A pair of helical gears with 30° helix angle is used to
transmit 15 kW at 10,000 r.p.m. of the pinion. The velocity
ratio 1s 4 : 1. Both the gears are to be made of hardened steel
of static strength 100 N/mm®. The gears are 20° stub and the
pinion is to have 24 teeth. The face width may be taken as 14
times the module. Find the module and face width from the
standpoint of strength and check the gears for wear. 14 M
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