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INTERNATIONAL STANDARD

1SO 6487: 1987 (E)

0 Introddyction

This Internatjonal Standard outlines a series of performance
requirements which concerns the whole measurement se-
quence of impact shocks. These requirements may not be
changed, and all of them are obligatory to any agency conduct-
ing tests to this International Standard. However the method of
demonstratirlg compliance with the requirements is flexible and

can be adapted to suit the needs of the particular equipment
the agency ig using.

This approadh affects the interpretation of requirements. For
example there is a requirement to calibrate within the working

F
range of the[channel (see 4.1), i.e. between F| and ;—% This

cannot be iryerpreted literally, as low frequency calibration of
accelerometdrs requires large displacement inputs which are
beyond the ¢apacity of virtually any laboratory.

It is not interjded that each requirement be taken too strictly,as
necessitatingd proof by a single test. Rather it is intended.that
any agency,|proposing to conduct tests to this Interhational
Standard, sHall certify that if such a single test could be and
were carried out then their equipment would, meet the re-
quirements. [This certification would be based;on reasonable
deductions from existing data, such as the_results of partial
tests. The afgency would normally be_expected to make the
basis of their| certification available to.users of their test results.

The basis of fertification of somé-subjects can be very direct, in
that a single| test demonstrates compliance. On others, a less
direct certifi¢ation will be-necessary. To continue the above
example, th¢ agency mmay have obtained similar calibrations
with d.c. at B medium:frequency and, from knowledge of the
transducer, fhey may-infer that calibrations at intermediate fre-
quencies would have been the same.

requirements by merely specifying ISO 6487 Their test agency

has the nnmnn,l rnepnncnhlluh/ for ) cer f\nng that the

+than
then has the primar
ISO 6487 requirements are met /by. their [nstrumentation

system. The evidence on which they have basgd this certifica-

tinn will ha auvailahla tn tha earion raaiioct |

UoN win O€ avahaoie 10 tne UserOn request. this way fixed

Uio vvay UATU

requirements, guaranteeing-the suitability of the instrumenta-
tion for impact testing, can.be combined with flexible methods

Aarmnmotratime anmnliaman with thaon ras

of aemonstrating compiiance witn tnose lcqhu ments

r
TITICIIWO.

1 Scope

This International Standard specifies requirenents and sets
recommendations for measurement techniqueq used in impact
tests,-The requirements are to facilitate compdrisons between
resuits obtained by different iaboratories and the recommenda-
tions given in the annex are to assist such|laboratories in
meeting the requirements.

NOTE — Optical methods are exciuded from this Ipternational Stan-
dard, and form the subject of ISO 8721, Road vehicles — Measurement
techniques in impact tests — Optical instrumentatiop.1)

2 Field of application

The instrumentation as defined in this International Standard
applies in particular to impact tests for road vehicles, including
tests on their sub-assemblies.

3 Reference

1ISO 2041, Vibrational shock — Vocabulary.

4 Definitions

For the purposes of this International Standard, the definitions

Similar considerations apply to the practical need to divide the
whole channel into subsystems, for calibration and checking
purposes. The requirements are valid only for the whole chan-
nel, as this is the sole route by which subsystem performance
affects the output quality. If it is difficult to measure the whole
channel performance, which is often the case, the test agency
may treat the channel as two or more convenient subsystems.
The whole channel will be certified on the basis of subsystem
results, together with a rationale for combining them.

To summarise, the International Standard allows users of im-
pact test results to call up a set of relevant instrumentation

1) At present at the stage of draft.

1SS0 2041 and *he fe"e'“"ﬂg deﬂﬂﬁ'enﬁ apal'
T O o—=2Z299T .

4.1 data channel : All of the instrumentation from and in-
cluding a single transducer (or multiple transducers the outputs
of which are combined in some specified way) up to and
including any analysis procedures that may alter the frequency
content or the amplitude content of data.

4.2 transducer : First device in a data channel used to con-
vert a physical quantity to be measured into a second quantity
{such as an electrical voltage) which can be processed by the
remainder of the channel.
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4.3 channel amplitude class, CAC : Designation for a data
channel that meets certain amplitude characteristics as
specified by this International Standard.

The CAC number is numerically equal to the upper limit of the
measurement range.

4.4 characteristic frequencies, Fy, F|, Fy:

These fre-

quenmes are defined in the ngure

4.5 channel f

requency class, CFC: Frequency class

designated by a I;[UTTIU'E‘I'H’I’M\‘auny tiatthechanmetfrequency
response lies within limits specified by the figure.

This number and

numerically equal.

4.6 sensitivity|
representing the
by the method o
class.

4.7 calibration
the sensitivity cg

are evenly spaceq

4.8 linearity e
ference between

the value of the frequency Fy, in hertz, are

coefficient : Slope of the straight line
best fit to the calibration values!) determined
f ieast squares within the channei ampiitude

factor of a data channel : Mean value of
efficients evaluated over frequencies which

F,
on a logarithmic scale between F| and —H

25

ror : Ratio, in percent, of the maximum dif-
the calibration value and the corresponding

value read on the straight line defined in 4.6 at the upper limit of

the channel ampl

4.9 transversel sensitivity (of

Sensitivity to exc
its sensitive axis.

NOTE — The transy

tude class.

a rectilinear transducer) :
tation in a nominal direction perpendicular to

yerse sensitivity is usually a.function of the nominal

direction of the axi$ chosen.

4.10 transverse sensitivity

transducer) : Rat
along its sensitivg

ratio (of a rectilinear
o of the transverse sensitivity to its sensitivity
axis.

4.11 phase d
phase delay (in r

angular frequency of that signal (in radians per second).

ay.time (of a data channel) : Equal to the

4.12 environment : Aggregate, at a given moment, of all
external conditions and influences to which the data channel is

subject.

1) “‘Calibration value’’

5 Performance requirements
8.1 Linearity error

The absolute value of the linearity error of a data channel at any

frnnnnnr‘\yl in the CFC shall be less than or eq 1al ta 2 B 04 Af tha

TYuTH TIT i W SHIGH T IT00 Lidin U UGl WU &,V /0 Ul uiC

value of the CAC over the whole measurement range.

5.2 Amplitude against frequency?

The frequency response of a data channel shall lie within the
limiting curves aiven in the fiqure, The zero dB line is defined by

the calibration factor.

5.3 Phase deiay time

The phase delay time between the input and the putput of a
data channel shall be determined{Jand shall not|vary more

than s between 0,03 Fi-and F,.;.
5.4 Time
5.4.1 Time base

A time base shall be recorded and shall give at lepst 1/100 s
with an‘accuracy of 1 %.

5.4.2 Relative time delay

The relative time delay between the signals of two or more data
channels regardless of their frequency class shall hot exceed
1 ms excluding phase delay caused by phase shift. Two or
more data channels of which the signals are coriained shall
have the same frequency class and shall not have a relative time

delay greater than ] s.

H

This requirement applies to analogue signals, synchronization
pulses and digital signals.

5.5 Transducer transverse sensitivity ratjo

The transducer transverse sensitivity ratio shall bg less than

5 % in any direction.

Calibration

5.6.1 General

A data channel shall be calibrated at least once a year against
reference equipment traceable to known standards. The

is the mean value measured and read during calibration.

2) No method for the evaluation of the dynamic response during calibration of data channels for forces and displacements is included in this Inter-
national Standard since no satisfactory method is known at present. The problem will be reconsidered later.


https://standardsiso.com/api/?name=2802a97ed5757ab34a823352b1d8c19d

methods used to carry out a comparison with reference equip-
ment shall not cause an error greater than 1 % of the CAC. The
use of reference equipment is limited to the range of frequen-
cies for which they have been calibrated.

Subsystems of a data channel may be evaluated individually
and the results factored into the accuracy of the total data
channel. This can be made for example by an electrical signal of
known amplitude simulating the output signal of the transducer
which allows a check to be made on the gain of the data
channel, excluding the transducer.

ISO 6487 : 1987 (E)

The calibration of the data channel shall cover the whole range
of the amplitude class.

For bi-directional channels, both the positive and negative
values shall be used.

If the calibration equipment cannot produce the required input,
due to excessively high values of the quantity to be measured,
calibrations shall be carried out within the limits of these
calibration standards and these limits shall be recorded in the
report.

5.6.2 Ac

The accurgcy of the reference equipment shall be certified or
endorsed lby an approved metrology service.

5.6.2.1 Static calibration

5.6.2.1.1 |Accelerations

The error hall be less than 1,5 % of the channel amplitude
class.

5.6.2.1.2 |Forces

The error ghall be less than 1 % of the channel amplitude class.

5.6.2.1.3 |Displacements

The error ghall be less than 1 % of the channel amplitude class.
5.6.2.2 [Dynamic calibration

5.6.2.2.1 | Accelerations

The error in the reference accelerations expressed as a percen-
tage of thp channel amplitude class_shall be less than 1,5 %
below 400|Hz, less than 2 % betweéen 400 and 900 Hz, and less
than 2,5 % between 900 Hz and‘the maximum frequency at
which the|reference acceleratiorhis used (see 5.6.4).

5.6.2.2.2 |Forces and displacements

[See footrjote 2)_onpage 2.]

5.6.2.3 Time

A total data channel shall be calibrated at, a|frequency or at a
spectrum of frequencies with its significant value comprised

Fy
between F|_and —.
2,5

’

5.6.4 Calibration of frequency response

The response curves of phase and amplitude|against frequency
shall be determinedby measuring the output signals of the data
channel in terms of phase and amplitude agaExst a known input
signal, for various values of this signal varying between F| and
10 times thé CFC or 3 000 Hz, whichever is [lower.

5.7>, Environmental effects

The existence or otherwise of an influence| of environmental
effects shall be checked regularly (i.e. electri¢ or magnetic flux,
cable velocity, etc.). This can be done for instance by recording
the output of spare channels equippgd with dummy
transducers.

If significant output signals are obtained, corfective action shall
be taken, for instance re-allocation or repladement of cables.

5.8 Choice and designation of datg channel
The CAC and CFC define a data channel.!
The CAC shall be 1, 2 or 5 multiplied by a gqower of ten.

A data channel consistent with the specifiCj;ions of this Inter-
national Standard shall be designated accorgling to the follow-
ing codes :

The relative error in the reference time shall be less than 10-5,

5.6.3 Sensitivity coefficient and linearity error

The sensitivity coefficient and the linearity error shall be deter-
mined by measuring the output signal of the data channel
against a known input signal, for various values of this signal.

ISO 6487 (number of this International Standard)
CAC . . . (channel amplitude class)
CFC . . . (channel frequency class)

If the calibration of the amplitude or frequency response does
not cover the complete CAC or CFC owing to limited properties
of the calibration equipment, then the CAC or CFC shall be
marked with an asterisk.

1) Their values are chosen for a given application by the party requiring this application.
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Example — the channel amplitude class was 200 m/s2;
1SO 6487 - CAC* 200 m/s2 - CFC 1 000 Hz — the channel frequency class was 1 000 Hz;
means that : — the calibration of the amplitude response did not cover

the complete CAC.

— this measurement has been carried out according to
this International Standard; The test report shall indicate the calibration limits.
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