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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies {ISO member bodies). The work of preparing International
Standards is normally carried out through ISO technical committees. Each member
body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, govern-
mental and non-governmental, .in liaison with ISO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the 1ISO Council. They are approved in accordance with 1SO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard ISO 3945 was prepared by Technical Committee ISO/TC 108,
Mechanical vibration and shock.

I1SO 3945 was first published in 1977. This second edition cancels and replaces the first
edition, which has been technically revised as follows:

— the factor 1/2 in equation (3) has been changed to 1/4;

— a new final paragraph has been added.to 7.2.

Users should note that all International Standards undergo revision from time to time
and that any reference made herein to any other International Standard implies its
latest edition, unless otherwise stated.

© International Organization for Standardization, 19856 @
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INTERNATIONAL STANDARD

ISO 3945-1985 (E)

Mechanical vibration of large rotating machines with
speed range from 10 to 200 r/s — Measurement and
evaluation of vibration severity /n situ

0 Introduction

The problems of noise and vibration control have been brought
to the forefront of mechanical and electromechanical engineer-
ing technology with the continually increasing power and
speed of present-day machinery. As a consequence, more
restrictive demands have been placed on the operating quality
of machines.

This International Standard is concerned only with severity of
the mechanical vibration of individual machine systems and nct
with the sound energy radiated from the individual vibrating
parts. Furthermore, the only vibrations considered are those
occurring on the surfaces of the machines close to or on the
bearings in the frequency range -from 10 to 1000 Hz. The
evaluation is based on the effect of the following general con-
siderations:

— the forces due to vibration in the machines (for
example, on bearings, coupled machine parts, baseplates,
floor) ;

— the necessity of maintaining trouble-free operation of a
machine which might be jeopardized by malfunction or
deterioration of its components (for example, excessive
rotor deflections which can occur when it passes through a
critical speed, or the loosening of frictional joints as a result
of shaking forces, etc.);

— the characteristics of the machine and the measuring
instruments;

— the physical and mental effects on man;

— the effects of the machine vibration on its environment,
such as adjacently mounted instruments, machines etc.

It is clear that vibrations measurable at a surface may provide
only a qualitative indication of the state of the vibratory stresses
or motion within a machine. They do not necessarily give
evidence of the magnitude of the actual vibratory stresses or
motions of critical parts; neither do they give evidence of the
vibratory forces transmitted to the surrounding structure hor do
they ensure that excessive local vibratory stresses may not oc-
cur in the machine itself (for example, due to an internal
resonance). In particular, torsional vibrations of rotating parts
are not generally indicated by vibrations measurable on a sur-
face.

Although in some cases the above-mentioned factors may be
treated theoretically, evaluation specifications arising therefrom
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are usually unnecessarily complicated and unsuitable. It is ad-
vantageous and may be decisive that a single measured test
value be used to define the vibratory state of a machine. For
this reason, in industrial applications, it is preferable to choose
a measurement quantity which can be used as a reference and
which can be displayed on a simple scale. The measured values
and the chosen scale should ensure a satisfactory evaluation
appropriate to the majority of cases which occur in practice,
i.e. the indicated evaluation should not contradict experience
already obtained.

1 Scope and field of application

This International Standard is based on 1SO 2372 and defines
rules for evaluating the vibration performance of large prime
movers and other large machines with rotating masses only, a
power of more than 300 kW and speeds from 10 to 200 r/s.
Electric motors and generators, steam and gas turbines, turbo-
compressors, turbo-pumps and fans are examples of these
types of machines. Some of these machines can be coupled
rigidly or flexibly, or they can be connected through gears. The
axis of the rotating shaft may be horizontal, vertical or inclined
at any angle between these directions.

This International Standard does not apply to prime movers or
driven equipment in which the major working components
have a reciprocating motion.

The values of vibration severity recommended as limits in this
International Standard are intended to serve as standard values
for machines of similar types, when measured in accordance
with the procedure specified in this International Standard and
evaluated under similar conditions. These vibration severity
values are useful for comparison purposes or general machine
acceptance, but they are not intended to reflect specific design
criteria and/or specifications which may exist for a given
machine. Thus, in some instances, requirements either more or
less stringent, or additional to the recommended limits stated in
this International Standard, may be invoked.

Since the vibration severity of the machine is intended to reflect
the vibratory forces generated by the machine, vibration enter-
ing the unit under test from other sources shall be excluded.
Therefore, this International Standard is not applicable  to
marine or similar installations in which an active vibration en-
vironment, as defined in 7.3, may exist and unduly influence

the vibration measurements. Documents
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