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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
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.
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Road vehicles — Crosstalk determination for multi-axis
load cell

1 Scope

This document establishes an adequate procedure to determine crosstalk values in order to improve

com
perfq

given in ISO 6487, SAE-]211-1 and SAE ]J2570.

2 Normative references

Ther]

For t

ISO 4

3.1
cros
unde

Note

4 1

e are no normative references in this document.

Terms and definitions

he purposes of this document, the following terms and définitions apply.

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at http://www.eléctropedia.org/

stalk
1 to entry: Crosstalk is alternatively known as transverse or cross sensitivity.

Field of application

The ¢lescribed measurément procedure refers to any multi-axis load cell.

The
the (

rosstalk valaelelps to check the transducer’s performance and to identify sources of
alibration \process. Therefore, it is recommended to determine the load cell’s cro

during the calibration. It could be an indicator for a wrong test setup (loading point, fixtul

alloc

ptionseverloading, etc.).

a load cell

rmance rating in accordance to the crosstalk specification for transducers in vehicle'drash testing

nd IEC maintain terminological databases for use intstandardization at the following 4ddresses:

sired measured output of a transvérse channel under defined load on the calibrated axis

brror during
kstalk value
res, channel

5 Crosstalk determination

5.1

Test setup requirements and general preconditions

Prior to determination of crosstalk values, the conditions as follows need to be maintained.

— The load cell calibration test setup follows the common standards for vehicle crash transducers for
forces and moments.

— The crosstalk value is only considered for the traceable calibration range, which is defined in the
calibration standard by a minimum and a maximum.

— Manufacturer’s calibration fixtures or calibration fixtures which have been validated in regard to
the manufacturer’s fixture characteristics are utilised. While using a fixture for moment loading,
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consider the force range limits specified by the load cell manufacturer for the neutral axis in which
the eccentric force is applied. Avoid applying forces exceeding the manufacturer’s limits, for example
in order to reach the desired moment with a shorter moment arm. Inappropriate calibration fixtures
or insufficiently defined calibration ranges can cause extrapolation errors.

standar

ds.

are to be offset corrected in unloaded condition prior to the calibration test.

For forc

The data acquisition (DAQ) and filter settings of all recorded channels follow the common calibration

All force and moment channels are measured during the calibration process of each axis. All channels

Considd
sequend

In ordel
the moy
can cau
from th

5.2 Addit
Identify the
Identify the

Identify thg
crosstalk v3

Identify thej
measureme
the known

5.3 Cross

]nnding the force is npp]ipd within the neutral axes of the load cell

ring material settling for better comparability it is necessary to apply the loading [pr
e given by the manufacturer of the calibration fixture.

to keep accuracy and to prevent misalignment it should be avoided to exerttorque w
nting plane between load cell and fixture. This load case should be last'inthe sequen
be rotation of the load cell within the fixture. Thus subsequently exerted léads can be sh
e intended load axis.

ional test information
calibration range for each axis (if different from the noniinal range of the load cell).
order of the loading sequence, e.g. Fy > M, - M, = Fy5 F, > M,.

loading force direction at the moment of calibration for the correct polarity o
lue.

typical sensitivity for each axis in order‘to select the appropriate gain settings fo
ht. If the sensitivity is known (e.g. valuéfrom a former calibration existing in the data
alue can be used for the test setup.

talk determination

For a loadinlg in discrete steps or acontinuous loading procedure, the output voltages in [mV/V]

transverse (

After the ca
for the calcy

For the for
(see NOTE 1
sensitivity d

NOTE1 F{

hannels need to be recorded.

libration of all axes,-the current sensitivities of these channels are known and can be
lation of the crosstalk as percentage of the transducer axis’ calibration range.

e and moment channels, the transverse channels’ output voltage recorded in [nj
) shall be/converted to the physical dimension force or moment by applying the cu
etermined from the calibration test before.

cess

ithin
ce. It
ifted

f the

r the
ase),

of all

used

V/V]
rrent

Hucer

r-digital sensors signal conditioning and A/D conversion moved into the sensor. The trans

itself is strain gage based and delivers an mV/V output. Digital sensors are covered if the transition from [mV/V]

to [LSB] is va

lidated.

The crosstalk of the transverse axes as percentage of the calibration range can be calculated following

Formula (1):

%
T

where

X. = transxs

trans X 100

Rcal,trans

M
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X7 is the crosstalk in percent of the transverse axis of a force channel in [%];
Virans is the measured output voltage of the transverse axis in [mV/V];

Sirans is the current inverse sensitivity of the transverse axis in [EU/mV/V];
Real, trans 1S the nominal calibration range of the transverse axis in [EU].

A moment loading by a force out of the neutral axis (moment calibration) results in a measurement of
a force on one transverse force channel within the neutral axis. Under eccentric force only (moment
loading) this is an undesired load and shall be corrected. Given that the eccentric force producing a

mo
Ther
from
in [m
detel
calcy

whet

Ned

N

Fora
load
Fron

NOTH
negaf
highg

Becatiise traceability is not given outside the calibration range, the calibration range can be consi

scale

For 4

R

efore, the applied eccentric force measured as reference for the calibration shall bg
the measured force in the neutral axis. The crosstalk value of the neutral axis hias‘be
V/V] and needs to be converted to the physical dimension force by applyingthe‘actua
'mined from the calibration test before. Thus, the crosstalk as percent of-the“calibrat

lated following Formula (2):
%4 1 XS

_ 'neutra
(T =

neutral _Fref %100

Rcal,neutral

is the crosstalk in percent of the calibrationranhge of the neutral axis of a m
nel in [%];

is the measured output of the reference load cell in [EU] (force for moment

eutral is the measured output voltage ofthe neutral axis in [mV/V];

b eutral is the current inverse sensitivity of the neutral axis in [EU/mV/V];

cal neutral 1S the nominal calibratjon range of the neutral axis in [EU].

loading procedure in discreteload steps, the value from the output voltages in [mV/V] a
level of the calibration range (see NOTE 2) of each transverse channel is calculated a
| this value the crosstalk in percent for each channel is calculated, evaluated and recor]

2 The highest 1gad level considers the calibration ranges: only positive, only negative,
ive. If the calibration test covers both load directions (e.g. push and pull) the maximum cr
st amplitude of\the transverse channel whether at the upper or the lower bound of the calib

capacity.

i continuous loading procedure, the crosstalk in percent is calculated from the ou

be identical.

subtracted
en recorded
1 sensitivity
ion range is

(2)

pbment chan-

load);

the highest
d recorded.
ded.

positive and
bsstalk is the
ration range.
Hered as full-

Fput voltage

in [

nEV/V] of a transverse channel measured under the maximum load of the calibratioT

NOTE=2—+h

The entire process is shown in a flow chartin Figure A.1.

5.4

Data record

range (see

For static (discrete steps) and quasi-static (continuous) loading, at least the output voltage in [mV/V],
calibration range, sensitivity and the scaled crosstalk value for each channel at the highest load in

calib

ration range is to be captured and stored for reference.

Because load in different axes can affect the transverse channels differently, the values of the transverse

chan
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The calibration protocol contains information as follows:
— traceability of the reference equipment;

— crosstalkvalues displayed in percent [%] (transverse sensitivity ratio) of the specified full calibration
range of the unloaded channels.
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Workflow diagram crosstalk determination

Offset correction on all channels

Start loading

A 4

Record all load cell channel outputs
in mV/V and the reference force in N

A

Calculate sensitivity of the channelinder
calibration following the calsstandard

Repeat these first four steps for all
channels tobe calibrated

A

Convert the transverse axes‘ output at
maximumload of the calibration range to the
phys: dimension applying the calc. sensitivity

A

Identify the transverse channels loaded by an
eccentric force from the moment calibration

A

Substract the eccentric force (reference
force) from the transverse channel signal

Colenlota o +oo

A .
RQIEAK 3z 3 a1l o
GAILUIdLU LITU tIdIISVUEUT OU dACS CTUSOSUAIIN ITIT

percent of the calibration range for each
calibrated channel

A

Find the maximum value in percent in case
two maxima are possible (positive and
negative range definitions) and display in cal
report

Figure A.1 — Workflow diagram crosstalk determination
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