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INTERNATIONAL STANDARD

1SO 2371-1974 (E)

Field balancing equipment — Description and evaluation

0 INTRODUCTION

IEC Publications 184, Methods for specifying the
characteridtics of electro-mechanical transducers for shock
and vibrjtion measurements, and 222, Methods for
specifying| the characteristics of auxiliary equipment for
shock and vibration measurement, have been taken into
consideratjon in the preparation of this International
Standard where applicable. Components forming part of
the equipment and system shall meet the requirements of
the relevant |IEC Publications where applicable.

1 SCOPE|AND FIELD OF APPLICATION

This Interpational Standard gives rules for the description
and evalpation of equipment for field balancing.
Specifically, it outlines information that the manufacturer
of the eqlipment should provide to permit the evaluation
of such efjuipment for meeting individual field balancing
requirements. Additionally, it may assist the user in
specifying|his requirements to the manufacturer,

This Intefnational Standard applies to , portable field
balancing pquipment which provides adequate information
for determining both the amount-of‘unbalance and its
angular logation in one or more planes:

It does not apply to general vibration measuring equipment,
nor does if specify acceptable(balancing criteria.

2 DEFIN{TION

For the |puppose of this International Standard the
following fefinition shall apply.

3.1.1 Transducer (mechanical, e|ectro-dyna|‘nic, piezo-elec-
tric, seismic, magnetostrictive, proximity, et¢.).

3.1.2 Filter (resonant mechanical, -active jor passive net-
works, wattmetric, etc.).

3.1.3 Amplitude indicator {mechanical, ejectro-mechani-
cal, optical, electronic;.etc.).

3.1.4 Angle jndicator {mechanical, electricdl, stroboscopic,
optical, electronic, etc.).

3.1.5 “Frequency or speed indicator (resongnt mechanical,
electro-mechanical, electronic, etc.).

3.1.6 Other special devices (plane separaftor, calibrator,
vibration analyser, etc.).

3.2 A physical description of the sysfem indicating
dimensions, mass, power requirements| and power
consumption shall be given. If an external ;lower source is
required, the source voltage, frequency| range(s) and
number of phases over which the equipmept will operate
within system performance specifications shall be stated. If
the equipment is capable of operation from|more than one
power source, the method of changing from|one to another
shall be described.

3.3 If a specially regulated power soyrce voltage is
required, the percentage regulation reqdiired shail be
specified and recommendations given ag to the most
effective method of obtaining this regulatior].

field balancing : The process of balancing a rotor in its own
bearings, other than in a balancing machine. Under such
conditions, the information required to perform balancing
is derived from measurements of vibratory forces or
motions of the supporting structure and/or rotor caused by
rotor unbalance.

3 DESCRIPTION OF EQUIPMENT

3.1 A description of the principles of operation shall be
given for all major components of the equipment and
system, and may include the following items.

3.4 For battery-operated equipment, the voltage, capacity
(ampere-hours), operating life, testing means and charging
procedure (if applicable) shall be described.

4 DESCRIPTION OF PROCEDURES

4.1 System operation

Typical balancing procedures shall be described in such a
manner as will clearly explain the operation of the
equipment. This description shall include the following
items.
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4.1.1 The setting up of the equipment, including all
attachments and adjustments in preparation for performing
the balancing operation.

4.1.2 The methods of determining the magnitude and
position of the compensation weights from the measured
values, such as :

a) plane separation and associated calibration;

b) graphical and trigonometric methods;

5.6 The extremes of the factors given in 5.5, where
applicable, over which the equipment can be used without
suffering permanent damage shall be stated.

6 COMPONENT PERFORMANCE

The mechanical and electrical characteristics of the system’s
components shall be given, including the foliowing, as
applicable :

¢} computer|methods.

4.1.3 The methods for checking and/or calibrating the
equipment.

5 SYSTEM PERFORMANCE LIMITS

The following $pecifications, which define the limits of
system performance, shall be given.

5.1 Speed rangg.

5.2 Range of v|bration amplitudes (displacement, velocity
or acceleration) [peak, rms, average, etc.).

Where the amplitude range is dependent on the speed range,
this shall be stated.

5.3 Accuracy and precision {repeatability) of the indicated
amplitude over] the operating rotational speed’ and
amplitude rangey.

5.4 Accuracy, | including phase lag,_/and precision
(repeatability) off the indicated angle frem a given reference
over the operating rotational speed.and amplitude ranges.

5.5 The mandfacturer shall state the range of the
environmental factors .within which the equipment is
capable of achieving »the guaranteed performance; for
example :

6.1 Vibration transducer

operates within specified sensitivity, limits shall pe stated.
Factors that influence sensitivity~shall be stated; for
example :

6.1.1 The frequency range in which. the Eansducer

a) mounting surfaces and-finishes;

b) transducer mgounting means, such as vicg clamps,
magnetic holders, brackets, etc;

¢) length and“characteristics of the connecting cables.

6.1.2 The, sensitivity of the transducer shall bestated in
terms .of output per unit of displacement, vdlocity or

).

. mV
acceleration {for example, ——
mm/s

NOTE — In the case of proximity transducers, the conditions of
mounting and the effect of surrounding material shall be stated.

6.1.3 The amplitude range of the transducer oyer which
the relationship of input to output is within specified limits
shall be stated. If the amplitude range is a fupction of
frequency, the range may be shown graphically.

6.1.4 The maximum transverse sensitivity of the trans-
ducer and its direction shall be stated and expressed as a
percentage of rated sensitivity over a specified frequency
range.

6.1.5 The natural frequencies of the transducef shall be
stated.

616 Where appropriate  the percentage of critical

a) temperature;

b} extraneous vibration;

c) magnetic fields;

d) sound fields;

e) light intensities;

f) power source variations;

g) cable length;

h) tropical climatic conditions.

NOTE — Performance limitations shall be stated for both the
transducer and indicator units.

2

damping, and the method of damping (oil, air or magnetic)
shall be stated.

6.1.7 The limiting values of shock and vibration, in all
three principal axes, to which the transducer can be
subjected without impairing performance shall be stated.

6.1.8 The dimensions, mass and effective mass of the
transducer shall be stated.

6.1.9 The means for attaching the transducer to the rotor
or its supporting structure shall be described in detail,
including restrictions on transducer orientation relative to
the gravity axis.
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6.1.10 The direction of the principal axis of sensitivity
relative to the mounting surface shall be stated.

6.1.11 If the transducer is not self-generating, the
energizing requirements shall be described.

6.1.12 Precautions which must be observed in the field,
including protective equipment needed to obtain
satisfactory performance, in the presence of extremes in the
following conditions shall be indicated :

ISO 2371-1974 (E)

b) the filter bandwidth, measured at specified
attenuation levels, expressed as a percentage of centre
frequency (for constant-percentage bandwidth filters) or
in frequency units (for constant bandwidth filters);

c) the filter attenuation one octave or more removed
from the cut-off frequency (or centre frequency),
expressed in decibels relative to the passband (or peak)
response;

d) any discontinuities in the rejection characteristics.

a) temperature;
b) moisfure;

c) dust;
d) corrgsive substances;
e) air-bgrne sound fields;
f) magnktic fields;

g) explgsive hazards;

h) oil;
i} atmogpheric pressure;

i) surrofinding metallic masses.

6.1.13 Thq electrical impedance of the transducer shal!l be
stated.

6.1.14 If &n insulating coupling is provided(to-avoid
interference| from earth currents, any effect on performance
shall be statgd.

6.2 Amplifude indicator

6.2.1 The type of amplitude indiecation shall be described
(analogue ¢r digital read-out).” The full-scale amplitude
ranges that [may be selected.by the operator, the means of
selection, and the indicator' scale iengths and divisions shall
be stated, a§ applicable,

6.2.2 The |manufacturer of the equipment shall state the
amplitude pf_the noise that can be tolerated by the

6.2.4 The method of calibrating the indicat{ng system for
use with a given transducer shall be described.

6.2.5 For the purpose of (ealibration, [the required
electrical input for full-scale |indication of the amplitude
indicator shall be stated for the most sensitive|range.

6.2.6 The input impedance of the amplifude indicator
shall be stated.

6.3 Anglereference generator

The_mechanical and electrical characteristic§ as defined in
6.1.1 to 6.1.14 shall be given, as applicabld. Information
shall be provided pertaining to special conditions which
must be considered for accurate and rgliable system
performance such as :

a) ambient light or degree of contrast, if gpplicable;
b} special couplings to the rotor;

¢} necessary attachments or modifications made to the
rotor.

6.4 Angle indicator

6.4.1 The methods for adapting the angle inflicator for use
with specific angle reference generators shall be described.

6.4.2 The manufacturer of the equipment ghall state the

amplitude of the noise that can be toldrated by the
equipment for a cr\a:iﬁed_nha.ngr;i.n_an.glejindication, in

equipment for a specified change in amplitude indication,
in relation to the amplitude of the rotational-speed signal.
This statement shall be made for at least the rotational
speed that gives the least favourable results within the
rotational-speed range given in 5.1. The statement shall
apply to noise at frequencies that are higher and lower than
that of the rotational-speed signal. For an example, see
annex B.

6.2.3 The following filter characteristics shall be
specified :

a) the ranges over which the nominal upper and lower
cut-off frequencies (or centre frequency) can be adjusted
by the operator, and the means of adjustment;

relation to the amplitude of the rotational-speed signal.
This statement shall be made for at least the rotational
speed that gives the least favourable results within the
rotational-speed range given in 5.1. The statement shall
apply to interference frequencies that are higher or lower
than that of the rotational-speed signal. For an example, see
annex B.

6.4.3 The range of electrical input for operation within
the specified accuracy shall be stated.

6.4.4 The input impedance of the angle indicator shall be
stated.
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6.4.5 Other information, as applicable, shall be given in
sufficient detail to convey an understanding of accuracy
and ease of use in field balancing, such as :

a) type of angle indication (for example stroboscopic
light, meter, oscilloscope or other means);

b) the illumination at a given distance over the
extremes of the frequency range;

c) the average bulib life for stroboscopic lights;

7 SPECIAL FEATURES TO AID BALANCING

7.1 Rotational-speed indicator

The rotational-speed indicating device shall be described
(analogue or digital read-out). The full-scale ranges, the
means of selection and the indicator scale length and
divisions shall be stated. The deviation and repeatability of
the indicated rotational speed from the actual speed shall
be stated as a constant error or a percentage limit, as
applicable, over the rated range for the limiting conditions
of input signal amplitude.

d) scale ranl;es and method of selection;

e) the speclal operator techniques or interpretations
necessary’ tqd obtain angle indications if the angle
indication is hot obtained directly.

NOTE — For s:;jtems which combine the amplitude and angle
indicators, the opdration and characteristics of the integrated system
shall be described.

7.2 Auxiliary balancing devices

Auxiliary balancing devices included with field| balancing
equipment to compensate for initial\ unbalance | to cancel
cross-effects, and to convert.' amplitude aphd phase
indications to amount-of-unbalance and angular location
shall be described. Sufficient information shall be given on
the individual networks ;tosallow the relative us¢fulness of
such devices to be assessed:
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