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

The procedures used to develop this document and those intended for its further maintenance 3
described in the ISO/IEC Directives, Part 1. In particular the different approval criteriaaieeded for 4
different types of ISO documents should be noted. This document was drafted in accerdance with t
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént-may be the subject
patent rights. ISO shall not be held responsible for identifying any or all such,patent rights. Details|
any patent rights identified during the development of the document will be“in the Introduction and
on the ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the eonvenience of users and does 1
constitute an endorsement.

For an explanation on the meaning of ISO specific terms“and expressions related to conform
assessment, as well as information about ISO’s adherence tothe WTO principles in the Technical Barrié
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 108, Mechanical vibration, shock and condit1
monitoring, Subcommittee SC 3, Use and calibration of vibration and shock measuring instruments.
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Methods for the calibration of vibration and shock
transducers —

E)

Part Z22:
Shock calibration by comparison to a reference transduce

AMENDMENT 1

Page 1, Clause 1
Replace the 2nd sentence of the 1st paragraph by:

The methods are applicable in a shock pulse duration rangel) of 0,025 ms+te 8,0 ms and a dynamic ran
(peak value) of 100 m/s2 to 2 000 km/s2 (time dependent).

Replace NOTE 1 by the following:

NOTE1 Larger accelerations (peak values) than 100 km/s2 add shorter pulse durations than 0,05 ms
possible with traceability to ISO 16063-13 under the following cénditions for the primary shock calibration.

— The shockmachine is based on wave propagation inside-adong thin bar as specified in ISO 16063-13:2001, 4.3.

— An interferometer method and procedure specifiedsin ISO 16063-13, 4.6 is used observing the maxim
measurable velocity.

— The uncertainty requirements specified in\lSO’16063-13 are complied with.

— Reference to primary methodologies (traceability) is limited to the maximum acceleration value used in {
primary calibration.

Page 1, Clause 2
Add the following to the Normative references:

ISO 16063-13:2001, Methods for the calibration of vibration and shock transducers — Part 13: Primd
shock calibration usingaser interferometry
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Page 2, Clause 4, Table 1

Replace the table by the following, thereby substituting 2 000 for 100 as the acceleration peak magnitude
and changing the corresponding minimum pulse duration.

Table 1 — Uncertainty reference conditions for secondary shock calibration

Acceleration peak

Minimum pulse

Shock calibrator apparatus magnitudea durationab Uncertainty limit
km/s2 ms

Pdndulum 1,5 2 5%
Ditopball 100 0,100 5%
Prjeumatically operated piston 100 0,100 5%
Hopkinson bar with velocity comparison 2000¢ 0,025¢ 10 %
Hopkinson bar with acceleration compar- 2000c 0,025¢ 6 %

ispn

Sglit Hopkinson bar with force comparison 2 000¢ 0,025¢ 10 %

Arjnex C.

a | Variations in peak values and duration = = 10 %.

b | Pulse duration is measured at 10 % of the peak value (see Clause 7).

¢ | Inthe case of Hopkinson bars, the minimum pulse duration is limited by the bandwidth over which the bar approximates
anlideal compressional waveguide as dictated by the diameter and material properties of the bar. For more information, see

Page 8, 5.3.1

In [the second sentence, substitute “which has” by “with” sa that the sentence reads:

This part of ISO 16063 specifies the range from 100“m/s2 to 2 000 km/s2, with reference to primary
mé¢thodologies (see ISO 16063-13 for details).

Page 8, 5.3.2, 2nd sentence

Ad(d the following to the end of the sentence:

in pccordance with ISO 16063-13:2001, 4.6.

Page 9, 5.5

Infthe last sentence, changé 10 bits respectively 12 bits to 12 bits respectively 16 bits so that it reads:

A resolution of greater than or equal to 12 bits, preferably 16 bits, is used for measurement of the

transducer output!

Page 10, Clause'Z,a)

Add 2 0009090 to the series of accelerations so that it reads:

1OP, 200,500,1000,2000,5 000,10 000,20 000,50000,100 000,200 000,500 000,1000000,2000 000

Page 10, Clause 7, b)

Add 0,025 to the series of shock pulse duration so that it reads:

0,025; 0,05; 0,07;0,1; 0,2; 0,5;1; 2; 3; 5; 8
Page 10, Clause 7

Add the following sentence:

© ISO 2014 - All rights reserved
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Itisrecommended thata minimum pulse duration of the shock applied to the unitunder test be calculated

with the relation tshock = 5/fres.
Page 14, 8.3.2.3, i)
In the first line, change us peak to Ux peak-

Page 16, A.2

In the heading, change (Sn,t) to (Ssh,t), twice.

In the first paragraph, line 4, change Ssp, to Ssht.
Page 17, Table A.1

In the 8th entry, change u(RF) to u(Rmp).

In the 9th entry, change u(Ryp) to u(RTEP)-
Page 20, Table B.2

Replace the heading of the table with the following, thereby substituting2 000 km/s? for 100 km/s? and
0,025 ms for 0,3 ms in the relative standard uncertainty column.
Uncertainty component description Relative standard uncertainty
%
(example value)

Amplitude range up to 2000 km/s?

Pulse duration range above 0,025 ms
Page 21, Table B.3
In section B. of the table, “Transducer under'test”, in the relative standard uncertainty column for entry 2,
“Signal conditioner/amplifier”, insert an emydash, “—”.
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New page 22, Annex C

Insert the following new annex, following Annex B:

Di

Annex C

(informative)

Dispersion in bars

spersion in a long slender bar (Kolsky bar, Davies bar, Hopkinson bar etc.) is caused by different

fr¢quencies in a shock pulse travelling at different wave speeds. This occurs where the ratio between'c
[the wave speed for a particular wavelength (frequency)] and cg [the nominal wave speed for infinitely
lonng waves in the bar (based on material properties)] is less than 1,0 or

Di

£ <10 (C.1)
Co

Epersion appears as apparent frequency content on the time history measurement'of the shock pulse;

hojwever, a discrete Fourier transform will not show the frequency that appears.in the time history. The
apparent frequency content is caused by the phase difference between the frequency components in the

sh
re

bck pulse. This phenomenon has been well known for centuries and is documented in several classical
ferences.[5] [6] Figure C.1 shows the ratio of wave speed (also known@s phase velocity) to the nominal

wgve speed (wave speed for an infinite wavelength) as a function of.thie ratio of the radius, a, of a bar to
wgavelength, A, for the first root of the “frequency equation”.[5] [ 6]
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Figure C.1 — Ratio of wave speed to nominal wave speed as a function of bar radius to

wavelength for a Poisson’s ratio of 0,29
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