MVSR Engg. College, Nadargul, Hyderabad
Dept. of Mechanical Engg.

BE Il (Mech) | & 1l Sections _ - Vibrations - Nov. "17. PAS
Assignment /] and Practice problems:

Assignment 2 Problems 2, 3, 5, 7 . (Use E= 200GPa for shaft material.)
Forced Vibrations i

/

1. A vertical air compressor of 500 Kg mass is mounted on springs of K= 1.96x10° N/m
and dashpots of damping ratio 0.2 N/m/s. The reciprocating parts weigh 20 kg and stroke
=0.2 m. Find amplitude of vertical motion and excitation force if compressor is operated at
200 rpm. )

2 Static deflection of an automobile on its springs is 10 cms. Find the critical speed
when travelling on a road which has undulation that can be approximated as a sine wave
of 8 cms amplitude and wavelength of 16 cms. (damping ratio = 0.05) . Also find
amplitude of vibartion at 75 kmph. (CO 302.5)

Whirling Speed

or A rotor 10 kg rotor is mounted midway on a 800 mmm long 20 mm dia shaft. The CG
of rotor is 0.1 mm away from its geometric centre. If system rotates at 50 rps, find the
amplitude of vibration and dynamic load on bearings. - (CO 302.5)

4. A vertical shaft 30 mm dia and 1 m long is mounted on long bearings and carries a
pulley of 10 kg midway. CG of pulley is 0.5 mm away from shaft axis.

Find (i) whirling speed (ii) bending stress in shaft at 2000 rpm.

o Rotor of a turbocharger of 9 kg mass is keyed centrally to a shaft of 25 mm dia, 40
cm length between bearings. Shaft material density = 8 gm/cm?®; and shaft may be treated
as simply supported. Find (i). Critical speed (ii) Amplitude of rotation of rotor at 3200 rpm
if eccentricity of rotor CG = 0.015 mm (iii) vibratory force transmitted to base. (C0302.5)

6. A vertical steel shaft 15 mm dia is held in long bearings 1 m apart. It carres in its
middle disc of 15 kg. Eccentricity of rotor is 0.3 mm. If the permissible tensile stress is 70
MN./m?., find (i) critical speed of shaft (b) range of speeds unsafe to run. Neglect mass of
shaft.

Dunkerley Method

Ve A shaft 1.5 m long supported at ends carries 2 wheels each of 60 kg as shown.Shaft
is hollow with 75 mm x 40 mm dia. Density of shaft material is 7700 kg / m®.
Find frequency of transverse vibration. (CO302.6)
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BE Il (Mech)  Dynamics of M/cs Mech. Engg. Dept.  MVSR Engg College  PA Sastry
Problems on Rotating unbalance, Critical Speed and Dunkerley & Raleigh Methods

Rotating & Reciprocating Unbalance:
These two situations, when mounted on a spring and damper,
lead to case of forced harmonic motion as described below.

Reciprocating Unbalance:

When a reciprocating machine, such as engine or compressor
is mounted with cylinder along the x motion of the mass,

the reciprocating mass of piston ‘m’ produces a harmonic

Rotating Unbalance:
This happens when rotating parts of mass ‘m’ have the CG
at some eccentricity ‘€”. from rotation axis. Considering the

rotating unbalance, we can write the governing equation of motion as

(M-m) d*x/dt? + m. d¥dt? (X +e Sinwt)=-kx- ¢ %
or M +c x+kx=muw’e Rotatiag Unkalanee:

This is the dynamic equation of a forced vibration for which we get the amplitude of
vibration as a function of w given as

X=muw’e/V(k- mw?)?+(c w)?
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