upc 621-755:0621-233+621-25)
621.313-253-755

Mo kB kS <74 —» Fe
NG s RN LY.L

o FiE*

Elliptical Vibration of Rotating Machinery and
the Field Balance Method

By Minoru Hayashida
Hitachi Works, Hitachi, Ltd.

Abstract

The ““Field Balance Method” used for the balancing of rotating machinery
while running under normal operating conditions does not give occasionally a
correct balance. This caprice is resulted from the assumption that, at the
same speed of rotation, vibration amplitudes are proportional to the unbalanced
forces producing them. '

This assumption is in an ideal state usually closely approximated In
practice, but in balancing a 25,000 kVA, 600 r.p.m. vertical type A.C. generator
for a hydro power station, these relation between amplitudes and unbalance
forces deviated from the proportion. In order to give a solution to this ques-
tion, a precise experiment were made.

From the study of this experiment it becomes evident that, if the rigidity of
pedestals or bearings of the rotor are not uniform about the rotation of shaft,
the vibratory motion of any point on either pedestals or bearings describes a
elliptical locus, which axes change their directions so greatly by changing the
location of a trial weight, that the amplitudes measured in a fixed direction
are not proportional to the unbalance forces.

When balancing such a rotor having bearings of non-uniform rigidity, it
is necessary to obtain the elliptical locus of vibration by measuring amplitudes
in various directions, and decompose this elliptical motion into two motions
of rotating vector, one is rotating in positive direction and another one is
rotating in negative direction with same angular velocity.

With the vector rotating in position direction known as the positive phase
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sequence, it is true that the amplitudes may be proportional to the unbalance

forces, because this component is rotating with same speed as the machine

rotor. With the vector rotating in negative direction known as the negative

phase sequence, as this component is thought of as the amplitude produced

by the imaginally rotor rotating in negative direction, it is not necessary to

consider this quantity for the balancing. And this component will disappear

with no measure when the balancing has been accomplished, hbecause this

is a kind of reaction caused by the non-uniformity of rigidity of the bearings.

Thus the ‘“Field Balanced Method ™

case without exception.
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Fig. 1 Eliptical Vibration of Upper Guide Fearing
when a Trial Weight was Applied on the
Upper End Plane of Rotor.
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Fig. 2 Eliptical Vibration of Upper Guide Bearing
when a Trial Weight was Applied on the

Lower End Plane of Rotor.
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(3) Upper end bracket (b) Lower end bracket
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Fig. 3 Construction of End Branckets.
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Fig. 4 Drawing of Eliptical Vibration by Using
Amplitudes of Vibration Measured iIn

Various Directions.
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Table 1 Actual Measurement by Vibrator.
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DO 28 54 53 38 46 37 37 22 | 29
EO 27 50 40 43 50 | 38 37 28 36
FO 27 34 26 o7 42 38 35 33 | 35
L) EhElo 1 Ha&ix 0.00108 mm.
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Skeleton Diagram of Rotor Having a

Imaginary Rotor Producing a Vibrating

Force of Negative Phase Sequence.
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Vibration and the Other from the Ampli-
tude of Lateral Vibration.
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