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INTERNATIONAL STANDARD

ISO 6487-1980 (E)

Road vehicles — Techniques of measurement in impact

tests — Instrumentation

1 Scop

The purpope of this International Standard is to give re-
quirements| and recommendations for the techniques of
measuremgnt used in impact tests. The requirements are to
facilitate cpmparisons between results obtained by different
laboratories and the recommendations are to assist such
laboratorieg in meeting the requirements.

Photographic methods are excluded from the present Interna-
tional Stanfard.

2 Field|of application

applies in garticular to impact tests for road vehicles, including

The instrU{entation as defined in this International)Standard
tests on thpir sub-assemblies.

3 Definitions

3.1 data| channel : All_of the instrumentation from and in-
cluding a s|ngle transducer_(or multiple transducers whase out-
puts are cqmbined in{some specified way) up to and including
any analysis procedures that may alter the frequency content or
the amplityde content of data.

3.2 tran T

convert a physical quantity to be measured into a second quan-
tity (such as an electrical voltage) which can be processed by
the remainder of the channel. )

‘3.3 channel amplitude class, CAC : The 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.

3.4 characteristic frequencies, Fy, F,, Fy: These fre-

quencies are defined in the figure.

3.5 channel frequency-class, CFC : The ¢hannel frequen-

cy class is designated by a-number indicating

khat the channel

frequency response lies\within limits specified| by the figure.

This number and’ the value of the frequency| Fy in hertz are

numerically equal.

3.6 sensitivity coefficient : The slope of
representing the best fit to the calibration valu
the'method of least squares within the channe

3.7 calibration factor of a data channel

the straight line
rs determined by
amplitude class.

The mean value

of the sensitivity coefficients evaluated over '::Equencies which

are evenly spaced on a logarithmic scale be

Fand 2
en £ an ’2’5.

3.8 linearity error: The ratio, in percent, pf the maximum
difference between the calibration value and the corresponding
value read on the straight line defined in 3.6 at the upper limit of
the channel amplitude class.

3.9 cross sensitivity : The ratio of the output signal to the
input signal, when an excitation is applied tp the transducer
perpendicular to the measurement axis. It ig expressed as a
percentage of the sensitivity along the measurement axis.

3.10 phase delay time : The phase delay time of a data
channel is equal to the phase delay (in radiansg) of a sinusoidal
signal, divided by the angular frequency of that signal (in ra-

3.11 environment : The aggregate, at a given moment, of
all external conditions and influences to which the data channel
is subjected.

4 Performance requirements

4.1 Linearity error

The absolute value of the linearity error of a data channel at any
frequency in the CFC, shall be less than or equal to 2,5 % of
the value of the CAC, on the whole measurement range.
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4.2 Amplitude against frequency!

The frequency response of a data channel shall lie within the

limiting curves given in the figure. The zero dB line is defined by
the calibration factor.

4.3 Phase delay time

The phase delay time between the input and the output of a
data channel shall be determined, and shall not vary more

1
than m s between 0,03 Fy, and Fy.

4.6.2 Accuracy of reference equipment for

calibration

The accuracy of this reference equipment shall be certified or

endorsed by an approved metrology service.
4.6.2.1 Static calibration

4.6.2.1.1 Accelerations

The error shall be less than 1,5 % of the channel amplitude

class.

H

44 Time

4.4.1 Time base

A time base shall be récorded and shall give at least 1/100 s
with an accurdcy of 1 %.

4.4.2 Relative time delay

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

delay greater than

S,
10 Fy

This requiremeént applies to analogue signals as well as syn-
chronization plilses and digital signals.

45 Transd[.cer cross sensitivity

The transduce
direction.

cross sensitivity shall be less than'5 % in any

4.6 Calibration

frequencies 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 factor of the data
channel, except the transducer.

4.6.2.1.2 Forces

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

4.6.2.1.3 Displacements

The error shall be less than 1-%-0of the channel amplitude class.

4.6.2.2 Dynamic calibration

4.6.2.2.1 Accelerations

The errorin.the reference accelerations expressed as a percen-
tage of(the channel amplitude class shall be lesg than 1,5 %
below400 Hz, less than 2 % between 400 and 90( Hz, and less

than 2,5 % above 900 Hz.

4.6.2.2.2 Forces and displacements®

See note.

4.6.2.3 Time

The relative error in the reference time shall be legs than 105,

4.6.3 Sensitivity coefficient and linearity er

or

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.

The calibration of the data channel shall cover thg whole range

of the amplitude class.

For bi-directional channels, both the positive and negative

values shall be used.

I 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.

1) No method for the evaluation of the dynamic response during calibration of data channels for forces and displacements is included in this Interna-
tional Standard since no satisfactory method is known at present. This problem shall be reconsidered later.

2
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A total data channel shall be calibrated at a frequency or at a
spectrum of frequencies with its significant value comprised
Fy

b .
etweeﬁ F and 25

4.6.4 Calibration of the frequency response

The response curves of phase and amplitude against frequency
shall be determined by measuring the output signals of the data
channel in terms of phase and amplitude against a known input
signal, for various values of this signal varying between F| and

1SO 6487-1980 (E)

A data channel consistent with the specifications of this Inter-
national Standard shall be designated according to the follow-
ing codes :

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

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

4.7 Environmental effects

The existennce or not of an influence of environmental effects
shall be regularly checked (i.e. electric or magnetic flux, cable
velacity, efc.). This can be done for instance by recording the
output of dpare channels equipped with dummy transducers.

If significarjt output signals are obtained, corrective action shall
be taken, for instance re-allocation or replacement of cables.

4.8 Chojce and designation of the data channel
The CAC dnd CFC define a data channel.V

The CAC shall be 1, 2 or 5 multiplied by a power of ten.

Example, 1SO 6487
CAC* 200 m/s2
CFC 1 000 Hz
means that :

— this measurement has been carried qut according to
this International Standard;

— the channellamplitude class was 200 m/s2;
— the channel frequency class was 1 000 Hz;

-, the'calibration of the amplitude respornse did not cover
the eomplete CAC.

The test report shall indicate the calibration litits.’

1) Their values are chosen for a given application by the party requiring this application.


https://standardsiso.com/api/?name=03e682eaf6c1cf9ee5abfd85d9ace8c7

