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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about Standards can be found by visiting the Standards
Australia web site at www.standards.com.au and looking up the relevant Standard
in the on-line catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each
year, and the monthly magazine, The Global Standard, has a full listing of revisions
and amendments published each month.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Contact us via email at mail@standards.com.au, or write to the Chief
Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW
2001.

This Standard was issued in draft form for comment as DR 03286.
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PREFACE

This Standard was prepared by the Standards Australia Committee AV-009, Mechanical Vibration and
Shock Application to supersede the following Standards, which have been technically revised:

AS

2625 Rotating and reciprocating machinery—Mechanical vibration

2625.1 Part 1: Basis for specifying evaluation standards

2625.3  Part3: Measurement and evaluation of vibration severity of large machines in situ

The objective of this Standard is to provide designers, manufacturers, operators and maintainers of
rotating and reciprocating machinery with guidelines for the evaluation of vibration of rotating and
reciprocating machines measured on non-rotating and non-reciprocating parts.

This Standard is identical with and has been reproduced from ISO 10816-1:1995, Mechanical
vibration—Evaluation of machine vibration by measurements on non-rotating parts, Part 1. General
guidelines

AS 2625.1—1983 and AS 2625.3—1983 were based on ISO 2372:1974 and ISO 3945:1985
respectively and these Standards have been withdrawn and superseded by ISO 10816-1:1995.

ISO 10816 consists of the following parts:
Part 1: General guidelines
Part 2: Large land-based steam turbine generator sets in excess of 50 MW

Part 3: Industrial machines with nominal power above 15 kW and nominal speeds between
120 r/min and 15000 r/min when measured in situ

Part 4: Gas turbine driven sets excluding aircraft derivatives
Part 5: Machine sets in hydraulic power generating and pumping plants

In addition to Part 1, Part 3 has also been reproduced as an Australian Standard as Part 4 of the
AS 2625 series.

The term ‘informative’ has been used in this Standard to define the application of the appendix to
which it applies. An ‘informative’ appendix is only for information and guidance.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number appears on the cover and title page while the International Standard number appears
only on the cover.

(b) In the source text, ‘this part of ISO 10816’ should read ‘this Australian Standard’.
(c) A full point substitutes for a comma when referring to decimal marker.

There is no equivalent Australian Standard to the normative reference listed in Clause 2.
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AUSTRALIAN STANDARD

Mechanical vibration—Evaluation of machine vibration by

measurement on non-rotating parts

Part 1:
General guidelines

1 Scope

This part of ISO 10816 establishes general conditions
and procedures for the measurement and evaluation
of vibration using measurements made on non-
rotating and, where applicable, non-reciprocating parts
of complete machines. The general evaluation criteria,
which are presented in terms of both vibration
magnitude and change of vibration, relate to both op-
erational monitoring and acceptance testing. They
have been provided primarily with regard to securing
reliable, safe, long-term operation of the machine,
while minimizing adverse effects on associated
equipment. Guidelines are also presented for setting
operational limits.

The evaluation criteria relate only to the vibration
produced by the machine itself and not to vibration
transmitted to it from outside.

This part of ISO 10816 does not include any con-
sideration of torsional vibration.

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this part of ISO 10816. At the time of publication,
the edition indicated was valid. All standards are sub-
ject to revision, and parties to agreements based on
this part of ISO 10816 are encouraged to investigate
the possibility of applying the most recent edition of
the standard indicated below. Members of IEC and

1) To be published. (Revision of 1SO 7919-1:1986)
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ISO maintain registers of currently valid International
Standards.

ISO  7919-1:—", Mechanical vibration of non-
reciprocating machines — Measurements on rotating
shafts and evaluation criteria — Part 1: General
guidelines.

3 Measurements

This clause describes the measurements, procedures
and operating conditions recommended for assessing
machine vibration. The guidelines given will permit
the evaluation of vibration in accordance with the
general criteria and principles given in clause 5.

3.1 Measurement parameters

3.1.1 Frequency range

The measurement of vibration shall be broad band, so
that the frequency spectrum of the machine is ad-
equately covered.

The frequency range will depend on the type of ma-
chine being considered (e.g. the frequency range
necessary to assess the integrity of rolling element
bearings should include frequencies higher than those
on machines with fluid-film bearings only).

Guidelines for instrumentation frequency ranges for
specific machine classes will be given in the appro-
priate parts of ISO 10816.
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NOTE 1 in the past, vibration severity was often related
to broad-band vibration velocity [mm/s (r.m.s.}] in the range
10 Hz to 1 000 Hz. However, different frequency ranges
and measurement quantities may apply for different ma-
chine types.

3.1.2 Measurement quantity

For the purposes of this part of ISO 10816, the fol-
lowing can be used:

a) vibration displacement, measured in micrometres;

b) vibration velocity, measured in millimetres per
second;

¢) vibration acceleration, measured in metres per
sqguare second.

The use, application and limitations of these quantities
are discussed further in clause 5.

Generally, there is no simple relationship between
broad-band acceleration, velocity and displacement;
nor is there between-peak (0-p), peak to peak (p-p),
root mean square (r.m.s.) and average values of vi-
bration. The reasons for this are briefly discussed in
annex A, which also defines some precise relation-
ships between the above quantities when the har-
monic content of the vibration waveform is known.

In order to avoid confusion and to ensure correct in-
terpretation, it is important at all times to identify
clearly the measurement units [e.g. pm {p-p), mm/s
{r.m.s.)].

3.1.3 Vibration magnitude

The result of measurements made with an instrument
which complies with the requirements of clause 4 is
called the vibration magnitude at a specific measuring
position and direction.

It is common practice, based on experience, when
evaluating broad-band vibration of rotating machinery
to consider the r.m.s. value of vibration velocity, since
this can be related to the vibration energy. However,
other quantities such as displacement or acceleration
and peak values instead of r.m.s. values may be pre-
ferred. In this case, alternative criteria are required
which are not necessarily simply related to criteria
based on r.m.s. values.

3.1.4 Vibration severity

Normally measurements are made at various meas-
uring positions and in two or three measuring di-

www.standards.com.au
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rections, leading to a set of different vibration
magnitude values. The maximum broad-band magni-
tude value measured under agreed machine support
and operating conditions is defined as the vibration
severity.

For most machine types, one value of vibration se-
verity will characterize the vibratory state of that ma-
chine. However, for some machines this approach
may be inadequate and the vibration severity should
then be assessed independently for measurement
positions at a number of locations.

3.2 Measuring positions

Measurements should be taken on the bearings,
bearing support housing, or other structural parts
which significantly respond to the dynamic forces and
characterize the overall vibration of the machine.
Typical measurement locdtions are shown in figures
1to 5.

To define the vibrational behaviour at each measuring
position, it is necessary to take measurements in
three mutually perpendicular directions. The full com-
plement of measurements represented in figures 1 to
5 is generally only required for acceptance testing.
The requirement for operational monitoring is usually
met by performing one or both measurements in the
radial direction (i.e. normally in the horizontal-
transverse and/or vertical directions). These can be
supplemented by a measurement of axial vibration.
The latter is normally of prime significance at thrust
bearing locations where direct axial dynamic forces
are transmitted.

Detailed recommendations for specific machine types
are provided in the additional parts of ISO 10816.

3.3 Machine support structure for
acceptance testing

3.3.1 In situ tests

When acceptance tests are carried out in situ, the
support structure shall be that supplied for the ma-
chine. In this case it is important to ensure that all the
major components of the machine and structure are
installed when testing is carried out.

It should be noted that valid comparisons of vibration
for machines of the same type but on different foun-
dations or sub-foundations can only be made if the
foundations concerned have similar dynamic charac-
teristics.
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Figure 1 — Measuring points for pedestal bearings

Figure 2 — Measuring points for housing-type bearings
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