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Foreword

[SO (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 throug

h

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 work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

he procedures used to develop this document and those intended for its further maintenance are describe
i the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different typ¢
of ISO document should be noted. This document was drafted in accordance with the editorial nules of th
[$0/IEC Directives, Part 2 (see www.iso.org/directives).

[$0 draws attention to the possibility that the implementation of this document may involye the use of (z

pptent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent

rights in respect thereof. As of the date of publication of this document, ISO had not(received notice of (3
pptent(s) which may be required to implement this document. However, implementers are cautioned thd
this may not represent the latest information, which may be obtained from the patent database available 3

ww.iso.org/patents. ISO shall not be held responsible for identifying any or allsuch patent rights.

ny trade name used in this document is information given for the canyvenience of users and does n
cpnstitute an endorsement.

Fpr an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expression
related to conformity assessment, as well as information about ISO's adherence to the World Trad
rganization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.htm
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his document was prepared by Technical Committee ISO/TC 108, Mechanical vibration, shock and conditid
onitoring.

list of all parts in the ISO 16063 series can be found on the ISO website.

ny feedback or questions on this document;should be directed to the user’s national standards body.
bmplete listing of these bodies can be foundat www.iso.org/members.html.
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Methods for the calibration of vibration and shock
transducers —

art Z1:
ibration calibration by comparison to a reference
ransducer

MENDMENT 2

Iroductlon
d the following paragraph at the end of the Introduction:

P
=T
1

$0 16063-21:2003/Amd 2 aims to explain better the use of reference-transducers, different calibration se
ujps and opens up the frequency limits for the applicable calibrationange.

1| Scope
Aldd the following sentence at the end of the scope before.the NOTE:

['his document is applicable to calibrations outside‘the frequency range from 0,4 Hz to 10 kHz, considering
e additional facts described in 4.3. Systems have been demonstrated to cover the range from 0,01 Hz fjo
0 kHz."

w ct

43

eplace the last but one paragraph by the following:

['he reference transducer{may be of the back-to-back type meant for direct mounting of the transducer :Ig
ble calibrated on top of it,\iri a back-to-back configuration, see Figure 1 a). It may also be a transducer used i

The pr1nc1ple is the same as Figure 1 b) but the armature isa sledge drlven by an electromagnetlc system
or otherwise. The sledge configuration permits heavy transducers to be calibrated. Some transducers (e.g.
seismometers) are sensitive in the transverse direction with respect to their mounting surface. They can
then be mounted directly on the sledge without the fixture 7 in Figure 2.

For these low frequency setups, the influence of rocking motion typically is very low, so side by side
measurements can be performed with low uncertainty.

© IS0 2024 - All rights reserved
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3) Calibration set-up with back- b) Calibration set-up with  ¢) Calibration set-up with'wibra
to-back reference transducer mounting fixture (contains tion exciter internal reference
single ended transfer reference transducer
transducer)
Kley
1 transducer to be calibrated (see Note 1)

transfer standard, used for transfer calibration of transducer 3 (see Note 1 and ISO 16063-21:2003/Amd 1:201
Annex E)

reference transducer (see Note 1)

top surface of back-to-back transducer (subfigure a)), mounting surface of mounting fixture (subfigure b))
mounting surface of vibration exciter (subfigure c))

vibration exciter armature

vibration exciter body

mounting fixture (providing back-to-back configuration)

nominal sensitivity axis of transducer 2/1 (standard set:up: transducer to be calibrated)
nominal sensitivity axis of transducer 3 (standard set*up: reference transducer)

Figure 1 — Permitted calibration set-ups for a standard calibration and transfer calibration
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a) Calibration set-up with back-to-back b) Calibration set-up with moeunting fixture
reference transducer (contains single ended transfer reference
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c¢) Calibration set-up with vibration exciter internal reference transducer

transducer to be calibrated (se€ Note 1)

transfer standard (see Note 1 and ISO 16063-21:2003/Amd 1:2016, Annex E)
reference transducer (see\Note 1)

vibration exciter armature

mounting fixture

armature bearing (air or solid)

driving feree'unit

bearingfixed part

heavy/seismic mounting block

connecting drive element

nominal sensitivity axis of transducer 2/1 (standard set-up: transducer to be calibrated)

az

nominal sensitivity axis of transducer 3 (standard set-up: reference transducer)

Figure 2 — Permitted calibration set-ups for a standard calibration and transfer calibration
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NOTE1 The configuration given in Figure 1 and Figure 2 are the standard set-ups for transducer calibrations. In
the case of a transfer calibration, the back-to-back transducers or the built-in transducers are calibrated by using
a transfer standard (key 2 in Figure 1 and Figure 2) preferably of single ended design. This permits uninterrupted
calibrations while the transfer standard is being calibrated and only the transfer standard must be shipped. In this
case the transfer standard (key 2 in Figure 1 and Figure 2) is the reference and the reference transducer (key 3 in
Figure 1 and Figure 2) is the transducer to be calibrated.

NOTE 2  The reference transducers of all configurations in Figure 1 and Figure 2 can be calibrated by using a
primary calibration procedure according to ISO 16063-11 in order to get minimum uncertainties. In this case, the
transfer standard transducer will be replaced by an equivalent dummy mass.

he configurations shown in Figure 1 a) and Figure 1 b) can lead to a higher influence of cross or rocking
otion compared to the configuration in Figure 1 c), depending on actual dimensions and matenials. At
imtermediate frequencies bending resonances in the total structure is often the cause. By decoupling of parts
of the structure it is often possible to avoid these phenomena without losing high frequency(capabilitief.
owever, this needs careful consideration, potentially including one or both of experimental\investigati
apd finite element simulation.

high frequencies, relative motion between the sensing part of the reference transducer and the sensin
prt of the transducer to be calibrated are always present due to the finite stiffness' bétween the two item
Fpr frequencies above about 5 kHz, it can result in significant deviations of the calibration results. Th
effect is depending on stiffness and mass of the mounting surface, stiffness;'and mass of the base of both
transducers, and it becomes increasingly important at higher frequencies,

UToq

wn

meet the measurement uncertainties given in Table 1, the effect of\relative motion shall be considere
If adequate knowledge of the effect is available, a correction may bé-applied in the sensitivity calculation
If the effect is low compared to the target total measurement uncertainty, a correction is not mandator
this case, a correction can be neglected but the estimated error components shall be considered in th
certainty budget under contribution i = 9 “Effect of relative motion on output voltage ratio” in Table A.1.

© ~ T

he transducers shall be mounted carefully, especially‘in the case of calibrations performed at high
frequencies.

igh resonance frequencies of the exciter armature can solve some of these problems. This can be achieved
bly using vibration exciters with armatures made of materials with a very high propagation velocity of sound

quivalent to a high ratio of the elastic mod@lus to the mass density)(e.g. beryllium or technical ceramig)
cpmbined with a direct mounting of the-transducer to be calibrated. The specified resonance frequenqy
of a exciter armature is typically influenced (lowered) additionally by the coupled mass of the transducgr
der calibration. It should be noted/that in many cases the conditions on the calibration exciter differ from
the mounting condition of the intended use afterwards. Therefore, the material of the armature should He
cumented in the calibration,certificate.

=

low frequencies the acceleration is limited by the maximum possible displacement of the vibration excite
this case a vibration generation with a constant displacement or highest possible displacement at eagh
frequency should be-selected.

In the low-frequeney range, increased harmonic distortion (THD) will often be present and can disturb the
afcuracy of theicdlibration results unless narrow band filtering is used. In all cases, the signal-to-noise ratid
of the transducer to be calibrated and the reference transducer shall be considered.”
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