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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standa
bodies (ISO member bodies). The work of preparing International Standards is normally carried
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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, governmental and non-governmental, in liaison with ISO, also take part in the wi

rk.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters$ of

electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance with
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subjec
patent rights. ISO shall not be held responsible for identifying any or all suchipatent rights. Details of
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patent rights identified during the development of the document will beriny'the Introduction and/ox on

the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for theleonvenience of users and does
constitute an endorsement.

not

For an explanation on the meaning of ISO specific terms. and expressions related to confornpity

assessment, as well as information about ISO’s adherence’to the WTO principles in the Technical Barri
to Trade (TBT), see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 108, Mechanical vibration, shock and condit
monitoring, Subcommittee SC 2, Measurement and-évaluation of mechanical vibration and shock as app
to machines, vehicles and structures.

ers

ion
lied

© IS0 2014 - All rights reserved

iii


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=18e2c260a3b3d57160e2b0a0de78cd41



https://standardsiso.com/api/?name=18e2c260a3b3d57160e2b0a0de78cd41

ISO 20283-4:2012/Amd.1:2014(E)

Mechanical vibration — Measurement of vibration on
ships —

Part4-
Measurement and evaluation of vibration of the ship
propulsion machinery

AMENDMENT 1

Page 7,4.5.5.1, last line

Delete “4.5.5.8”, insert “4.5.5.9”.
Page 14, 4.5.5.8

Add 4.5.5.9 after 4.5.5.8.

4.5.5.9 Transverse thrusters driven by vertical electric motors

For transverse thrusters normally in operation for short periods per day, it is not appropriate to ap
the same limits as for electric motors in continuous 6peration and electric motors in the quiet fact
In order to analyse only self-induced vibration,thie thruster electric motor bearing housing vibrat
shall be measured when it is running individually. This permits separation of induced vibration f¥
vibration such as that induced by other thrusters running at the same time.

NOTE Self-induced vibration is vibratigishaving its source in any part of the thruster unit (gearbox, thru
propeller, electric motor, etc.).

For both variable-speed (Fixed\Pitch propeller) and constant-speed (Controllable Pitch propel
transverse thrusters driven bywertical electric motors, running individually at 100 % of power, the li
of self-induced r.m.s. vibration'velocity measured on the bearings of the electric motor, and particuls
at the highest casing poifit as indicated in Figure D.1, is 18 mm/s.

For thrusters with CP propeller running individually at zero pitch and nominal rotational speed, the li
of self-induced r.ms: vibration velocity measured on the bearings of the electric motor, and particulz
at the highest. ¢asing point as indicated in Figure D.1, is 10 mm/s.
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For thrusters of variable speed and with FP propeller, the self-induced r.m.s. vibration velocity should

not exceed-the limit of 18 mm/s at any operational speed. Additionally for such thrusters, audible 1
reversal in the gear box is in general to be restricted at any continuous stage of load and rotatio
speed:

Details of vibration measurements on thruster electric motors are described in Annex D.
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Page 20

Add the following Annex D before the Bibliography.
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Annex D
(informative)

Measurements on thruster electric motors

D.1 General

The¢ given limit values and measuring procedures are standard procedures for acceptance purposes
duting initial sea or quay trials. In cases of trouble shooting, operational restrictions due tovibrations
or tavitation effects, altered procedures may be applied. The general r.m.s. limit valuesas ‘defined in
4.5|5.9 apply to each direction of measurement and include the effect of propeller excitation as well as
ation initiated by unbalance of the vertical electric motor rigidly connected to the foundation and
the|housing, and they refer to the assembled system.

NOTE The acceptable vibration velocity values due to unbalance of the electric motor itself at nominal speed
under test bed conditions are much lower, commonly having an r.m.s. value of lessythan 5 mm/s.

If the limit values for the installed thruster are exceeded, further investigations should be initiated. In
thelcourse of such investigations it is necessary to determine the source of each excitation by frequency
andlysis techniques as well as the amplification effect due to vicinity to structural or thruster’s natural
frejuencies. High response values of vibratory velocities can-bé caused by excessive excitation of the
prdpeller (cavitation effects, unfavourable torsional vibrationbehaviour, etc.) or lateral resonances of
thel thruster excited either by the rotational frequency oi~the propeller impulses, or a combination of

Procedure for measurement of selfsinduced vibration

For| each thruster running individually at-100 % of power, measurements should be performed in
correspondence to the bearings of the, electric motor in three directions (vertical, transverse and
longitudinal) at the measuring positions shown in Figure D.1. The transverse and longitudinal readings
shquld be taken radially toward the motor shaft, rather than aligned with the global ship coordinate
system. The exactlocation of the transducersaswell as the orientation ofthe two horizontal measurement
ax€s are to be clearly documerited in the report.

The thruster should be tested while running in both directions, due to different wake fields caused by
the|propeller boss.

Forlreasons of reproducibility, the measurements at transverse thrusters and particularly typical bow
thrjusters should)be’ carried out at zero ship’s speed.

Th¢ readings should be taken under steady-state condition with changes less than 30 % over a 2 s period.
The¢ measturement duration is defined by the frequency band and resolution (see 4.4.1 and D.3). Several
readings‘'may be averaged.

D.3 Representation of the results

Self-induced vibration values should be expressed as r.m.s. vibration velocity in mm/s from 2 Hz to
500 Hz (narrow-band representation).

NOTE The upper narrow-band limit specified here takes precedence over the guideline of 1 000 Hz in 4.1.

Magnitude versus frequency or harmonic order spectra are recommended for steady runs because
they provide diagnostic information for use if the measured vibration amplitudes exceed guidelines
established between the involved parties. A resolution of at least 400 spectral lines and a Hanning
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