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Answer AL

PART A — 20 marks)

1.  State the principle of superpos?

ge anglysis?

Explain the phenomenon of the whirling of shafts.

Discuss the free torsional vibrations of two-rotor systems.




" PART B — (5 x 16 = 80 marks)

11. (a) A certain machine requires a torque of (1400+200sind)N-m to drive it,

where @ is the angle of rotation of the shaft measured from some datum.

speed is 150 r.p.m. Calculate :
(i) The Percentage fluctuation of speed.
(11) The maximum angular acceleration of flywheel.

Or

(b) In a double acting vertical steam engine running
diameter is 25 cm, stroke is 30cm, diameter of pi d is 3.75 cm and

length of connecting rod is 60 cm. When thec!
top dead centre, the pressure of steam 3 end 15/ 35 x 104 N/m?. If

the mass of the reciprocating parts 154

(1)  piston effort and

(1) turning moment on the cran ft fgr/the given crank Position. 0°

12. (a) A rotor has the following bro @s : ﬂ

Mass | Magnitude @ Distance from first
)

(kg) m mass (mm)
1 9 Q 100 o
7 20 | g0 160

3 8 _ 140 135° 320

2/@ \i 120 270° 560

in planes midway of plane 1 and 2 and midway of 3 and 4,

ine the magnitudes of the masses and their respective angular

Or
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-13.

(b)

(@)

(b)

The following data refer to an inside cylinder locomotive: <>

Mass of the reciprocating parts per cylinder 360 kg, pitch of cylinders

70 cm; Angle between cranks 90°; Length of each crank 32cmsDistance

A proell governor has equal arms of length 300 mm. THe uppef\ends of
the arms are pivoted on the axis of the governor. The ms are
pivoted to links of 40 mm from axis of rotation. ExX ign arms of the
a

lower links are each 80 mm long and paralle t minimum
radius. The radii of rotation of the balls are: mm 200 mm. The
mass of each ball is 10kg and the mass of th tral load is 100kg.

Determine the range of speed of the goverror, .

The turbine rotor of a ship is of
of 0.45 m. and a speed of 3000 ¢ Sclockwise when looking from stern.

G=4.4x 10" N/m?*.
Or
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15.

(b)

(a)

(b)

The vibrations of the platform of railway station are periodic at th
frequency range of 12-50 Hz. A vibration measuring instrumenfis to
installed on some foundation independent of the platform. The 11
foundation is supported by four identical springs resting on the platfo
The total mass of the instrument and foundation is 50 k

maximum value of spring stiffness, if the amplitude of “trar mitt@
vibration is to be less than 10% of the platform vibration i
frequency range. Take &£=0.20. System is treated as
freedom.

A vertical shaft 1.25cm in diameter rotates i{>long
mass 15 kg is attached to the mid span of the’shés

deflection as zero for beam fixed at bot}
speed of rotation. Detemine the range of speed.over which the stress in
the-shaft due to bending will exceed

Assume E = 200 Gpa.

Two equal masses of weig ch and radius of gyration 40 cm are

keyed to the opposite ends of a sh 60cm long. The shaft is 7.5cm
diameter for the first 25 ¢ i ngth, 12.5 cm diameter for the next
e remaining of its length. Find the

rations of the system and position of node.
Assume G = 84 Gp
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