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PART - A

Q.1. Answer ALL questions

a. Define bearing characteristic number and bearing modulus.

b. Distinguish between thick pressure vessel and thin pressure vessel.
c. Differentiate between flywheel and governor.

d. Describe the construction of leaf spring.

e. Explain coefficient of speed fluctuation?

PART -B

Answer ALL questions

2. a.

A full journal bearing of 50 mm diameter and 100 mm long has a bearing
pressure of 1.4 N/mm?. The speed of the journal is 900 r.p.m. and the ratio of
journal diameter to the diametral clearance is 1000. The bearing is lubricated
with oil whose absolute viscosity at the operating temperature of 75°C may be
taken as 0.011 kg/m-s. The room temperature is 35°C. Find: 1. The amount of
artificial cooling required, and 2. The mass of the lubricating oil required, if
the difference between the outlet and inlet temperature of the oil is 10°C.
Take specific heat of the oil as 1850 J / kg / °C.

(OR)
Design a self-aligning ball bearing for a radial load of 7000 N and a thrust
load of 2100 N. The desired life of the bearing is 160 million of revolutions at
300 r.p.m. Assume uniform and steady load.
Differentiate between sliding contact bearing and rolling contact bearing.

The inner diameter of a cylindrical tank for liquefied gas is 250 mm. The gas
pressure is limited to 15 MPa. The tank is made of plain carbon steel 10C4
(Su = 340 N/mm? and p= 0.27) and the factor of safety is 5. Calculate the
cylinder wall thickness.

A cast iron cylinder of internal diameter 200 mm and thickness 50 mm is
subjected to a pressure of 5 N/mm?2. Calculate the tangential and radial
stresses at the inner, middle (radius = 125 mm) and outer surfaces.

(OR)

A flat belt is required to transmit 30 kW from a pulley of 1.5 m effective
diameter running at 300 r.p.m. The angle of contact is spread over 11/24 of
the circumference. The coefficient of friction between the belt and pulley
surface is 0.3. Determine, taking centrifugal tension into account, width of the
belt required. It is given that the belt thickness is 9.5 mm, density of its
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4.a.

5.a.

material is 1100 kg / m® and the related permissible working stress is 2.5
MPa.
It is required to design a helical compression spring subjected to a maximum
force of 1250 N. The deflection of the spring corresponding to the maximum
force should be approximately 30 mm. The spring index can be taken as 6.
The spring is made of patented and cold-drawn steel wire. The ultimate
tensile strength and modulus of rigidity of the spring material are 1090 and 81
370 N/mm? respectively. The permissible shear stress for the spring wire
should be taken as 50% of the ultimate tensile strength. Design the spring and
calculate:
(i) wire diameter
(if) mean coil diameter
(iii) number of active coils
(iv) total number of coils

(OR)
Explain the function of mechanical spring

A pair of straight teeth spur gears is to transmit 20 kW when the pinion
rotates at 300 r.p.m. The velocity ratio is 3:1. The allowable static stresses for
the pinion and gear materials are 120 MPa and 100 MPa respectively. The
pinion has 15 teeth and its face width is 14 times the module. Determine: 1.
module; 2. face width; and 3. pitch circle diameters of both the pinion and the
gear from the standpoint of strength only, taking into consideration the effect
of the dynamic loading.
A single cylinder double acting steam engine develops 150 kW at a mean
speed of 80 r.p.m. The coefficient of fluctuation of energy is 0.1 and the
fluctuation of speed is + 2% of mean speed. If the mean diameter of the
flywheel rim is 2 metres and the hub and spokes provide 5 percent of the
rotational inertia of the wheel, find the mass of the flywheel and cross-
sectional area of the rim. Assume the density of the flywheel material (which
is cast iron) as 7200 kg / m®.
Explain the function of piston skirt and piston rings.

(OR)
Design a connecting rod for an I.C. engine running at 1800 r.p.m. and
developing a maximum pressure of 3.15 N/mm2. The diameter of the piston is
100 mm; mass of the reciprocating parts per cylinder 2.25 kg; length of
connecting rod 380 mm:; stroke of piston 190 mm and compression ratio 6 : 1.
Take a factor of safety of 6 for the design. Take length to diameter ratio for
big end bearing as 1.3 and small end bearing as 2 and the corresponding
bearing pressures as 10 N/mm? and 15 N/mm?. The density of material of the
rod may be taken as 8000 kg/m® and the allowable stress in the bolts as 60
N/mm? and in cap as 80 N/mm?. The rod is to be of I-section for which you
can choose your own proportions. Use Rankine’s formula.

--- End of Paper ---
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