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INTERNATIONAL STANDARD

I1ISO 2373-1974 (E)

Mechanical vibration of certain rotating electrical machinery

with

0 INTRODUCTION
Vibrations |n rotating electrical machinery are caused by
— unbglance in the rotating masses;

— slight deformations in the frame or bed of the
machine| caused by certain magnetic attraction between
the statqr and rotor;

— the rpliing bearings;

— aeroglynamic loads and some secondary effects such
as instability of the shaft in the bearings, passive
resistande, asymmetric expansion, etc.

In spite of the accurate balancing that ¢an-be obtained with
dynamic balancing machines, residual unbalance generally
proves to |be the main cause (ofonce per revolution
vibrations fpund in a machine.

The measufement of vibration is closely linked with the
mounting qf the maching.and it is usually desirable to carry
out vibratipn measutements under actual installation and
operating donditions:*However, to estimate the quality as
far as balarjce and(vibrations of rotating efectrical machines
are concernje@it is necessary to measure on the machine

aluation of the vibration severity

2 FIELD OF APPLICATION

This dnternational Standard applies t¢ three-phase
a.c.-machines and to d.c.-machines with|shaft heights
between 80 and 400 mm.

It does not apply to motor convertory, single-phase
machines or three-phase machines operated ¢n single-phase
systems.

3 REFERENCE

ISO 2954, Mechanical vibration of lrotating and
reciprocating machinery — Requirements for instruments
for measuring vibration severity.

4 MEASUREMENT QUANTITY

The criterion adopted for vibration severity i$ the rms-value
of the vibration-velocity in millimetres pef second. The
greatest value, determined at the prescrijed measuring
points (see 7.3) characterizes the vibration deverity of the
machine,

alone under—property—determimed—test—corditions—whith
permit reproducible tests to be carried out and provide
comparable measurements.

1 SCOPE

This International Standard specifies the test and
measurement conditions and provides guidance on the
limits for the level of vibration severity which enables the
quality of a machine to be estimated as far as vibration is
concerned.

1) At present at the stage of draft.
2) See 1SO 2954,

5 MEASURING EQUIPMENT?2)

The equipment to be used shall have an electrical
instrument with a true rms rectification characteristic,
permitting reading of the rms-value of vibration velocity.
The instrument-system shall have a frequency range from
10 to 1000 Hz with an overall frequency characteristic
conforming to figure 1 and a measuring accuracy of at least
* 10 % of the indicated value.
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The transverse sensitivity of the vibration pick-up shall be
less than 10 % of the sensitivity in the normal measuring
direction.

NOTE — There are certain instruments, operating mainly on
mechanical principles.

— for measuring the vibration displacement,
— for measuring the vibration acceleration,

which also enable the vibration severity of the machine to be
estimated. However, correspondence between vibration
displacement, acc T ' T
determined in the qase of sinusoidal vibration.

To eliminate differences in estimation and permit effective and
sufficiently accurpte comparison of measurement, the only
instruments to bp used should be those conforming to the
specifications in thjs clause.

6 MACHINE MOUNTING

To ensure |reproducible tests and comparable
measurements, the machine shall be installed in a state of
“free suspension’’. This condition is achieved by suspending
the machine oh a spring or by mounting on an elastic
support (springs| rubber, etc.).

The natural oscillation frequency of the suspension system
and motor, in the six possible degrees of freedom, shall be
lower than a quarter of the frequency corresponding to the
slowest rotationhl speed of the machine under test.

The effective mass of the elastic support shall not.be greater
than 1/10 of thpt of the motor, to reduce the.influence of
the mass and the moments of inertia of these parts on the
vibration level.

7 CONDITIONS OF MEASUREMENT

7.1 Key

The end of the shaft shall have a full key of normal shape
and length, unless otherwise specified. The key shall be the
same as that used for balancing the rotor in all cases.

7.2 Vibration pick-up

Care shall be taken to ensure that the contact between the

manufacturer of the pick-up and does not, di
vibratory condition of the machine under (test.

important point is to ensure that the pressure and mass of
the pick-up have no significant influence on the yibratory
state of the machine. In all cases, the-total coupled mass of
the pick-up assembly shall be less than 1/50 of the mass of
the machine.

7.3 Measuring points

Measurements shall™\be made on the bearings| in the
neighbourhood ©f “the shaft, in three perppndicular
directions, the\machine operating only in the pgsition it
occupies under normal conditions (shaft horiZontal or
vertical) asdndicated in figure 2.

7.4 -Operating conditions

The motors shall be fed at rated voltage and|nominal
frequency (for alternating current) and pibration
measurement shall be carried out at nominal sgeed. For
machines with several speeds or variable speeds) the test
shall be carried out at the various operational speeds.

In the absence of instructions to the contrary, meapurement
of the vibration severity shall be carried out unddr no load
operation at the temperature reached by the motpr after a
sufficient period of no load operation.
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The table gives the recommended limits of vibration
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ANNEX

RECOMMENDED MAXIMUM LIMITS OF VIBRATION SEVERITY

(For guidance purposes only)

second, for the various standard shaft heights and for three
N’ (normal), “R’”’

quality grades,

(reduced)

NOTES

1 Manufacturer

which are called
and "'S” (special).

and purchaser

take

into account that

measured |values can have a deviation from the true values of

+ 10 %.

2 Provided that no other agreements are made, the recommended

limits of ggiality grade "’N’’ apply to normat electrical machines,

TABLE — Recommended limits of vibration severity (for guidance purposes onlyl

3 For machines requiring better quality grades than given in the

- “G sy dividing its limits
by 1,6 or a multiple. Because of their \sgecial nature, the
arrangements to be made for instalting machines of this quality
grade shall be the subject of prior agreement between manufacturer
and user.

4 A machine which is well baldnced in itself|and of a quality
conforming with the table, may exhibit large viprations in normal
service arising from various_causes such as unsuitable foundations,
reaction of the driven machine, etc. Vibration njay also be caused
by driving elements with-a@)natural oscitlation frgquency very close
to that due to the smiall residual unbalance of thp rotating mass of
the machine. tn such'cases, checking must be carried out not only
on the machine, but also on each element of the ipstallation.

Maximum rms-values of the vibration velocity

for the shaft height /~/, in mm*
Quality Speed 9
grade 80<'H < 132 132 < H < 225 225 < H < 400
rev/min mm/s in/s mm/s infs mm/s infs
N
600 to\3 600 1,8 0.071 28 0.110 45 | 0177
{normat)
R 600 to 1 800 0,71 0.028 1,12 0.044 1,8 0.071
(reduced) > 11 800 to 3 600 1,12 0.044 1.8 0.071 28 0.110
S 600 to 1 800 0,45 0.018 0,71 0.028 1,12 0.044
{special) > 1 800 to 3 600 0,71 0.028 1,12 0.044 1.8 0.071

* A single set of values, such as those applicable to the 132 to 225 mm shaft height, may be used if

shownrby experience to be required.
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