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Qlta bushed pin type flexible coupling is used to connect
two shafts and transmit 5 kW pou'er at 720 rpm. Shafts.
keys and pins are made of commercial steel (Sr:Sr":240
N/mm2)and the factor of safety is 3. The flanges are made of
gey cast iron (5*=200 N/mm2)and the factor of safety is 6.

Assume, Srr= 0.5 Sn and Sru:0.5 Su,. There are 4 pins. The
pitch circule diameter of the pins is four times the shaft
diameter. The permissible shear stress for the pins is 35

N/mm2. The permissible bearing pressure for the rubber
bushes is I N/mm2. The keys have a square cross- section.
Calculate: l. Diameter of the shafts; 2. Dimensions of the
key; 3. Diameter of the pins; and 4. Outer diameter and
effective length ofthe bushes. [0 Marks]

Q2:n;ou-al bearing is proposed for a steam engine. The

load on the journal is 3 kN, diameter 50 mm, length 75 mm,
speed 1600 rpm, diametrail clearance ratio 0.001 mm,

ambient temperature 15.5 'C. Oil SAE l0 is used and the
film temperature is 60oC. Find the mass of the lubricating
oil required, if the difference between the outlet and inlet
temperature of the oil is 10 "C. Take absolute viscosity of
S,AE l0 at 60"C :0.014 kg/m-sec, specific heat of the oil as

1850 J/kg/ oC and the heat dissipation coefficient as 300
wlmzl"C. [l0 Marks]

Q3:a band brake working on the back-stop principle i.e.

stops when rotating in the opposite direction, is shown in
the Figure. In normal operating condition, the drum rotates
in counterclockwise direction. Calculate : the minimum
value of coefflcient of friction between the lining and the
drum so that the brake acts as a back-stop brake. I I 0 Marks]
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Q4:a reciprocating compressor shaft is to be connected

to an electric motor with the help of spur gears. The distance
between the shafts is to be 500 mm . The speed of the
electric motor is 900 rpm and the speed of the compressor

shaft is desired to be 200 rpm.
The torque, to be transmitted is I I lON.m. Taking starting

torque as 25Yo more than the normal torque, determine: l.
Module and face width of the gears using 20 degree stub

teeth, and 2. Number of teeth and pitch circle diameter of
each gear. Assume that motor pinion is made of forged steel

and the

[0 Marks]
compressor gear of cast steel.

Q5: ffr" layout of a two stage gear box is shown in the
Figure. The number of teeth on the gears are as follows:
Z;-20; 22:50; 23:20; Za:50. Pinion I rotates at 1440 rpm
in the anti-clockwise direction when observed from the left
side of the page and transmits l0 kW of power to the gear
train. The pressure angle is 20o. Determine the reaction at
bearing E. [0 Marks]
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Q6: a pair of parallel helical gears consists of a 20 teeth
pinion meshing with a 40 teeth gear. The helix angle is 25'
and the normal pressure angle is 20'. The normal module is

3 mm. calculate: l. The transverse module;2. The
transverse pressure angle; 3. The axial pitch; 4. The pitch
circle diameters of the pinion and the gear; 5. The center
distance; and 6. The addendum and dedendum circle
diameters of the pinion. [0 Marks]

Q7: ffr" bevel pinion shown in the figure rotates at 600

rpm in the direction shown and transmits 3.75 kW to the
gear. The mounting distances, the location of all bearings,
and the diameters of the pitch circles at the large end of the
pinion and gear are shown in the figure. Calculate the
tangential, axial and radial components ofthe resultant force
acting on the gear.
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Notel:Opennotes Note 2 : Answer only six

[0 Marks]


