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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 1SO
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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Staridards
adopted by the technical committees are circulated to the member bodies for voting! Publication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shgll not be held responsible for identifying any or all such patent rights.

ISO 7401 wap prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 9, Vehicle
dynamics and road-holding ability.

This third edjtion cancels and replaces the second edition (1S@7401:2003), which has been techpically
revised.
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Introduction

The main purpose of this International Standard is to provide repeatable and discriminatory test results.

The dynamic behaviour of a road vehicle is a very important aspect of active vehicle safety. Any given vehicle,
together with its driver and the prevailing environment, constitutes a closed-loop system that is unique. The
task of evaluating the dynamic behaviour is therefore very difficult since the significant interaction of these
driverivehicle-environment elements is each complex in itself. A complete and accurate desgription of the
behaviour of the road vehicle must necessarily involve information obtained from a number of.different tests.

Since|this test method quantifies only one small part of the complete vehicle handling”chardcteristics, the
result$ of these tests can only be considered significant for a correspondingly small part of the oyerall dynamic
behaviour.

Moreqver, insufficient knowledge is available concerning the relationship<bétween overall vehicle dynamic
propefties and accident avoidance. A substantial amount of work is nécessary to acquire pufficient and
reliable data on the correlation between accident avoidance and vehicle dynamic properties in general and the
result$ of these tests in particular. Consequently, any application of this test method for regulation purposes
will refjuire proven correlation between test results and accident statistics.

© 1SO 2011 — All rights reserved Vv
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Road vehicles — Lateral transient response test methods —
Open-loop test methods
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hternational Standard specifies open-loop test methods for determining the transientyrespo
H vehicles. It is applicable to passenger cars, as defined in ISO 3833, and to lightitrucks.

The open-loop manoeuvres specified in this International Standard are not representative of
bns, but are nevertheless useful for obtaining measures of vehicle transient behaviour in response to
f steering input under closely controlled test conditions. For measurements of stéady-state properties, §

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th
hent (including any amendments) applies.

176:1990, Road vehicles — Masses — Vocabulary and codes

116:1992, Passenger cars — Mass distribtition

R 8725:1988, Road vehicles — TranSient open-loop response test method with one periog
R 8726:1988, Road vehicles>~ Transient open-loop response test method with pseudo-ra
B551) , Road vehiclés>— Vehicle dynamics and road-holding ability — Vocabulary

b037-1:2006,-Road vehicles — Vehicle dynamics test methods — Part 1: General
nger cars

3 T

erms and definitions

nse behaviour

normal driving
several specific
ee 1ISO 4138.

ht. For dated
e referenced

{ of sinusoidal

hdom steering

conditions for

For the purposes of this document, the terms and definitions given in ISO 8855 apply.

4 General conditions

The general conditions specified in ISO 15037-1 shall apply.

1) To be published.
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5 Princip

5.1

le

General

IMPORTANT — The method of data analysis in the frequency domain assumes that the vehicle has a
linear response; this is unlikely to be the case over the whole range of lateral accelerations of interest.
The standard method of dealing with such a situation is to restrict the input to a sufficiently small
range such that linear behaviour can be assumed. If necessary, testing can be performed with several
ranges of inputs that, together, cover the entire range of interest.

The primary object of these tests is to determine the transient response behaviour of a vehicle. Characteristic

values and f
transient resp

Important cha

a) time lags
b) responseg
c) lateral ac
d) yaw velo
e) overshoog

These charac
Important chg

lateral ag

yaw velo

5.2 Testm

There are se

applicability o
a) Time don
1) step
2) sinu

cuons mn the tme anhd frequency domadains dare considered necessary 10r chiaracteriZing v
onse.

racteristics in the time domain are:

between steering-wheel angle, lateral acceleration and yaw velocity;

times of lateral acceleration and yaw velocity (see 10.2.1 and 10.2.2);

celeration gain (lateral acceleration divided by steering-wheel angle);

ity gain (yaw velocity divided by steering-wheel angle); and

t values (see 10.2.3).

teristics show correlation with subjective evaluation during road driving.

racteristics in the frequency domain are the frequency responses, i.e. amplitudes and phag
celeration related to steering-wheel angle; and

ity related to steering-wheel angle:

ethods

eral test methods forlobtaining these characteristics in the domains of time and frequend
F which depends in‘part on the size of the test track available.

hain:
input; and

soidal input (one period).

b)
1)
2)

3)

Frequency domain:
random input;
pulse input; and

continuous sinusoidal input.

ehicle

es of:

y, the

These test methods are optional, but at least one of each domain type should be performed. The methods
chosen shall be indicated in the general data specified in Annex A and in the presentation of test results
specified in Annex B.
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It is possible that the characteristic values of lateral acceleration gain and yaw velocity gain, obtained by the
different test methods, may not be comparable, owing to one or more of the following circumstances:

— linear versus non-linear vehicle behaviour;
— periodic versus non-periodic steady-state condition;

— steady state versus dynamic vehicle behaviour.

6 Reference system

The relference system specified in ISO 15037-1 shall apply.
The Igcation of the origin of the vehicle axis system (Xy;, Yy, Zy) is the reference point and'therefore should be
indep¢ndent of the loading condition. It is fixed in the longitudinal plane of symmetry‘at half-wheelbase and at

the same height above the ground as the centre of gravity of the vehicle at complete vehidle kerb mass
(see 15O 1176).

7 Variables

The fgllowing variables shall be determined:

a) sjeering-wheel angle, d;
b) Igteral acceleration, ay;
c) yaw velocity, y;

d) Igngitudinal velocity, vy.

The fgllowing variables may be determined:
— rdll angle, ¢;

— sifleslip angle, g,

— lageral velocity

— steering-wheel torque, M.

Thesgq variables, defined in ISO 8855, are not intended to comprise a complete list.

© 1SO 2011 — All rights reserved 3
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8 Measuring equipment

8.1 Descri

ption

Subclause 4.1 of ISO 15037-1:2006 shall apply as well as the following additions shown in Table 1.

Table 1 — Variables, typical operating ranges and recommended maximum errors
Recommended maximum error
Variable Range of the combined transducer/
recorder system
Steering-wheel angle -180° to +180°2 +1°
Yaw velocity -50 °/s to +50 °/s +0,5 °/s
Lateral velocit -10 m/s to +10 m/s +0,1 m/s
Sideslip angle -15° to +15° +0,3°
a8  Assuming g conventional steering system.

The use of a
the described

8.2 Transc

Subclause 4.1

brogrammable steer robot may help to increase the accuracy and-repeatability of steer inp
transient response manoeuvres.

lucer installation

P of ISO 15037-1:2006 shall apply.

8.3 Data processing

The recordind

9 Testcdg

9.1 Gener

The test cond
9.2 Vehicl

9.2.1 Genel

system and data processing requirements contained in 4.3 of ISO 15037-1:2006 shall apg

nditions

Al

tions specified in Clause 5 of ISO 15037-1:2006 shall apply.
p loading.conditions

al

Lits for

ly.

Tests shall b
below, and at

carriedoutat the Tminimumnm toadingcondition and—atthe TmaxirmunT toading condition d
other loading conditions of interest.

fined

In accordance with 1ISO 1176:1990, 4.8 and 4.13, the maximum authorized total mass (Code: ISO-M08) and

the maximum

authorized axle load (Code: ISO-M13) shall not be exceeded.

Care shall be taken to minimize the difference of both the location of the centre of gravity and the moments of
inertia as compared to the loading conditions of the vehicle in normal use (see ISO 2416:1992, Clause 4). The
resulting static wheel loads shall be determined and recorded in the test report (see Annex A).
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Minimum loading condition

For the minimum loading condition, the total vehicle mass shall consist of the complete vehicle kerb mass

(Code

:1ISO-M06) in accordance with ISO 1176:1990, 4.6, plus the masses of the dri

ver and the

instrumentation. The mass of the driver and the instrumentation should not exceed 150 kg. The load
distribution shall be equivalent to that of two occupants in the front seats, in accordance with ISO 2416.

9.2.3

Maximum loading condition

For the maximum loading condition, the total mass shall be equal to the maximum authorized total mass.

For th

68 kg
goods
passe
seat W

The tn
of gra

Care
recon

9.3

The w

9.4

The t

100 km/h. Other test speeds of interest may be*used (preferably in 20 km/h steps).

10 S

10.1

Drive
2 km/
input
meas
relatiVi
greate
wheel

BA-SEHAR-HAA—) diaa ot an—tha-tatalma ball b Ar-Healaerni-ta-th mtatavakbial [}
TTTAATITOTTT TOAUTT Ty CUTTOTO O, U TOtaAT A S S~ STiaim o oUuUTvarc Tt to e CUTTTPTC TS VETTIOTC™IN

for each seat in the passenger compartment and with the remaining maximum mass 'of|

nger compartment shall be such that the actual wheel loads are equal to those obtained by
ith 68 kg according to ISO 2416.

ansient lateral response is strongly influenced by the moments of inertia and‘by the heigh
vity. Wheel loads define only one of several factors contributing to the dynamic propertig

shall be taken to keep test conditions between test runs as constant as possible. T
mended to limit weight changes caused by fuel consumption.

Warm-up

arm-up procedures specified in 6.1 of ISO 15037-1:2006.shall apply.

Test speed

bst speed is defined as the nominal value-of the longitudinal velocity. The standard

tep input

Test procedure

the vehicle at the test-speed (see 9.4) in a straight line. The initial speed shall not deviate
n from the test spged. Starting from a 0 °/s + 0,5 °/s yaw velocity equilibrium condition, ap
bs rapidly as possible to a preselected value and maintain at that value for several sec

e to the yeficle response time, the time between 10 % and 90 % of the steering input
r than0,15 s. No change in throttle position shall be made, although speed may decreas
stop may be used for selecting the input angle.

U A

rb mass, plus
transportable

equally distributed over the luggage compartment in accordance with 1SO 2446, *Lgading of the

loading each

of the centre
s of vehicles.
herefore, it is

test speed is

by more than
ply a steering
bnds after the

ired vehicle_motion variables have reached a steady state. In order to keep the steeripg input short

should not be
e. A steering-

Take

$ | o Py Al daota-chall b H

a in the other

o for b 4 ol it 4 talcan—in P P~ HS fiom £fall v adl by
Jdilda TUT DUUT 11U aridu Ilylll. WITTio. AT Udita or'idil VO AN CTITT 1TT VIS Ui uuulT TUNMUVWGOTU IJy dir uda

direction. Alternatively, take data successively in each direction for each acceleration level, from the lowest to
the highest level, this being preferable with respect to tyre wear and symmetrical vehicle stress. Record the
method chosen in the test report (see Annex A).

Data shall be taken throughout the desired range of steering inputs and response variable outputs.

Determine the steering-wheel angle amplitude by steady-state driving on a circle the radius of which gives the
preselected steady-state lateral acceleration at the required test speed. The standard steady-state lateral
acceleration level is 4 m/s2. Additional levels of 2 m/s2 and 6 m/s2 may be used.

Perform all test runs at least three times.

© 1SO 2011 — All rights reserved
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10.2 Data analysis

10.2.1 Response time

The transient-response data reduction shall be carried out such that the origin for each response is the time at
which the steering-wheel angle change is 50 % complete. This is the reference point from which all response
times are measured. Response time is thus defined as the time, measured from this reference, for the vehicle

transient response to first reach 90 % of its new steady-state value (see Figure 1).

10.2.2 Peak response time

The peak response time is the time, measured from the reference point, Tor a vehicle transient respohse to

reach its peal value (see Figure 1).

In some instgnces, system damping can be so high that a peak value cannot be determined. ‘Ifthis occurs,

data sheets should be marked accordingly.

10.2.3 Overshoot values

The overshodt values are calculated as a ratio: the difference of peak value and steady-state value divided by

steady-state yalue.
10.3 Data presentation

10.3.1 Genelal

General data ghall be presented in accordance with Annex A.

2%
(0]
©
b X
[
Key
1 steering-wheel input a 50 % level. 4 90 % steady state.
2 vehicle response time b Response time; T. € Steady state.
X time ¢ Peak response time; Tmax.
Figure 1 — Response time and peak response time
6 © 1SO 2011 — All rights reserved
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Time histories

The time histories of variables used for data evaluation shall be plotted. If a curve is fitted to any set of data,
the method of curve fitting shall be described in the presentation of results in Annex B.

Plot the time histories of steering-wheel angle, lateral acceleration and yaw velocity for each measured lateral
acceleration level in the form, as shown in Figure B.1.

10.3.3

Time response data summary

Record the following values in accordance with Table B.1 for each combination of test speed and lateral

accel

b)

O

c) vy

o

d)
e) vy
f) o

g o

11 S

1.1

Drive
2 km/
periog
be us
the fir:

Take
one d
for ea

a) sfeady-state yaw velocity response gain, (—] ;
SS

ration-
TAOTT,

v

teral acceleration response time, 7, y;
bw velocity response time, T, ;

teral acceleration peak response time, 7,y max;

AW velocity peak response time, 7y, max;

bershoot value of lateral acceleration, U,,y;

vershoot value of yaw velocity, Uy-

inusoidal input — one period (see ISO/TR 8725)

Test procedure

the vehicle at the test(speed (see 9.4) in a straight line. The initial speed shall not deviate
n from the test speed) Starting from a 0 °/s £ 0,5 °/s yaw velocity equilibrium condition,
sinusoidal steering-wheel input with a frequency of 0,5 Hz. An additional frequency of 1 H
bd. The amplityde’ error of the actual waveform compared to the true sine wave shall be les
5t peak value..No change in throttle position shall be made, although speed may decrease.

Hata while the steering-wheel is rotated, initially both to the left and to the right. All data sh
rection followed by all data in the other direction. Alternatively, take data successively in
ch-acceleration level, from the lowest to the highest level. Record the method chosen in {

by more than
apply one full
z should also
s than 5 % of

bll be taken in
bach direction
he test report

(see

nnex A).

Increase the steering-wheel input stepwise up to a magnitude sufficient to produce the desired lateral
acceleration in accordance with 11.2.2. The standard lateral acceleration level is 4 m/s2. Additional
acceleration levels of 2 m/s2 and 6 m/s2 and up to the adhesion limit (see ISO/TR 8725) may be used.

Perform at least three test runs for each combination of speed and steering.

© 1SO 2011 — All rights reserved
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11.2 Data analysis

11.2.1 General

The test results can be sensitive to the method of data processing. The procedure given in ISO/TR 8725
should therefore be used.

11.2.2 Lateral acceleration

Lateral acceleration in this test is defined as the first peak value of the lateral acceleration time history,
corrected for vehicle roll angle.

11.2.3 Yaw Velocity

Yaw velocity |

11.2.4 Time

The time lags|

h this test is defined as the first peak value of the yaw velocity time history.

ags

between the variables steering-wheel angle, lateral acceleration and yaw velocity are calc

for the first apd second peaks by means of cross-correlation of the first and second half-waves, respe

(positive and

hegative parts of the time history).

11.2.5 Lateral acceleration gain

Lateral accele
corresponding

ration gain is calculated as the ratio of the lateral acceleration (in accordance with 11.2.2)
peak value of the steering-wheel angle.

11.2.6 Yaw Velocity gain

Yaw velocity
value of the s

hain is calculated as the ratio of the yaw-velocity (according to 11.2.3) to the corresponding
eering-wheel angle.

11.3 Data presentation

11.3.1 Genel

General data

The time hist
the method of

11.3.2 Time

al
shall be presented in-accordance with Annex A.

pries of variables used for data evaluation shall be plotted. If a curve is fitted to any set o
curve fitting¢shall be described in the presentation of results in accordance with Annex B.

histories

ulated
ctively

to the

peak

data,

Plot the time

iistoriesof steering=wheetangtetateratacceterationand-yaw-vetocity foreachmeasured

acceleration level as shown in Figure B.2.

11.3.3 Time response data summary

Calculate the

a) time lags

1) firstpeak, T'(sy—ay)

2) second peak, T(sy—ay)

following test data (see Table B.2) as mean values + standard deviation:

between steering-wheel angle and lateral acceleration

1

2

ateral

© 1SO 2011 — All rights reserved
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b) time lags between steering-wheel angle and yaw velocity
1) first peak, T(5H—y'/)1

2) second peak, T(5H—1/'/)2

. . a
c) lateral acceleration gain, J—Y

H

401:2011(E)

L . W
d) yawvetocitygamm ——
OH

11.3.4 Data as functions of lateral acceleration

If optlonal lateral acceleration levels are measured, it is useful to present data as functi
acceleration.

11.3.§ Asymmetry factors
The jystification for making two initial turn directions is that an asymmetry can exist. This asyn

presepted in terms of asymmetry factors (see ISO/TR 8725).

12 Random input (see ISO/TR 8726)

12.1 [Test procedure

Make [the test runs by driving the vehicle at the required test speed (see 9.4) while making con
to the|steering-wheel, up to predeterminedimits of steering-wheel angle.

The test shall cover a minimum frequency range of 0,2 Hz to 2 Hz. Optionally, the frequency ra
be exfended above and below theselimits.

Do nqt use mechanical limiters of the steering-wheel angle, if existing, because of their effect on
content of the input. It isZalso important that the input be continuous, as periods of relative
seriously reduce the signal-to-noise ratio.

To enpure adequate high-frequency content, the input should be energetic (see 12.2.2 and 12.2.

To ensure enough total data, capture at least 12 min of data, unless confidence limits indicate
time i$ sufficient. Ideally, all data should be accomplished in a continuous run, but practical cons

bns of lateral

metry can be

inuous inputs

nge may also

the harmonic
inactivity will

B).

that a shorter
derations can
inuous run of

preventcthis for two reasons. Flrstly, the test track could be |nsuff|C|entIy long to permlt a con

it not be large

enough to handle all the data at once. In either case data may be captured using a number of shorter runs of

at least 30 s duration.

For each test run, maintain the longitudinal velocity within a tolerance of + 3 km/h of the desired t

est speed.

Determine the steering-wheel angle limits by steady-state driving on a circle, the radius of which gives the
preselected steady-state lateral acceleration at the required test speed. The standard steady-state lateral

acceleration level is 3 m/s2 or less, as necessary to remain within the range in which the vehicle

exhibits linear

properties (see “IMPORTANT” in 5.1, and ISO/TR 8726). Optionally, higher lateral acceleration levels may

also be used, provided the vehicle remains in the linear range.
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12.2 Data a

nalysis

12.2.1 General

The data processing can be carried out using a multi-channel real time analyser or a computer with the
appropriate software (see ISO/TR 8726).

12.2.2 Preliminary analysis

A Fourier analysis shall be made of the steering-wheel angle time history. The result shall be displayed as a
graph of the input level relative to that at the lowest frequency versus frequency, as shown in Figure B.3.

This graph shall be examined to ensure adequate frequency content. The recommended ratio\ bg

maximum an
the results m
Figure B.3).

b

minimum steering-wheel angle should be not greater than 4:1 (12 dB). If this ratio.s g
ay be discarded or, if used, the extent of the ratio shall be recorded in the test’repon

12.2.3 Further data processing

The data sha
and phase inf
variables:

1)

2) yaw velo

lateral ag

If data has no
The results o
test report (sq

| then be processed using equipment appropriate for producing the transfer function amj
ormation together with the coherence function for the following eombinations of input and
celeration related to steering-wheel angle;

City related to steering-wheel angle.

t been captured in a continuous run, calculate the auto and cross-spectral densities for eag

F individual runs shall then be averaged. The\averaging function used shall be recorded
e Annex A).

12.3 Data presentation

12.3.1 Genel
General data

If a curve is
Annex B.

12.3.2 Frequ

For each pair
be presented
the data seq

al
shall be presented in aecordance with Annex A.

fitted to any setcofvdata, the method of curve fitting shall be described in accordanc

lency response functions

of input and output variables, the frequency response (i.e. gain and phase-angle functions
oh-a graph as shown in Figure B.4. The figure shall be completed with the number and ler]

tween
eater,
t (see

plitude
butput

h run.

in the

e with

shall
gth of

ences, the averading runction, the aigitiZing rate and the windowing tunction used.

The coherence function shall also be presented on the graph (see Figure B.4). This coherence function
quantifies the amount of correlated information in relation to noise present in the data. To obtain close
confidence limits, it is necessary to have high coherence levels and a large number of averages.

Experience shows that coherence for yaw velocity related to steering-wheel angle shall be above 0,95 in the

range from O,

12.3.3 Frequ

2 to 2 Hz for reproducible and reliable test results.

ency response data summary

This is to be specified based on further test experience.

10
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13 Pulse input

13.1

Test procedure

Drive the vehicle at the test speed (see 9.4) in a straight line. The initial speed shall not deviate by more than
2 km/h from the test speed. Starting from a 0 °/s £ 0,5 °/s yaw velocity equilibrium condition, apply a triangular
waveform steering-wheel input, followed by 3 s to 5 s neutral steering-wheel position. No change in throttle
position shall be made, although speed may decrease.

Use a pulse width of 0,3 s to 0,5 s. Make efforts to minimize the overshoot of the steering-wheel angle and the
differences between zero references before and after the steering-wheel input to values <5 % of the peak

gives

latera
linear
provid

Perfolm all test runs at least three times.
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The @
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variab

1)
2) y

The tn
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g

ine the amplitude of the steering-wheel input by steady-state driving on a circle; the rg
the preselected steady-state lateral acceleration at the required test speed. The standard steady-state

acceleration level is 4 m/s2 or less as necessary to remain within the range in Which the v
properties (see “IMPORTANT” in 5.1). Optionally, higher lateral acceleration‘levels may
ed the vehicle remains in the linear range.

Data analysis

General

briate software.

Preliminary analysis

rier analysis shall be made of the steering-wheel angle time history. The result shall be @

Further data processing

information togethérwith the coherence function for the following combinations of inp
les:
teral acceleration related to steering-wheel angle;
bw velocity related to steering-wheel angle.

pnsfer functions of at least three test runs shall be averaged.

dius of which

ehicle exhibits
also be used,

ata processing can be carried out using a multisxChannel real time analyser or a computer with the

isplayed as a

of the input level relative to that at{the lowest frequency versus frequency as shown in Figdire B.3.

hta shall then be processed using appropriate equipment to produce the transfer function amplitude and

ut and output

13.3

13.3.1

Data presentation

General

General data shall be presented in accordance with Annex A.

Time histories of variables used for data evaluation shall be plotted. If a curve is fitted to any set of data, the
method of curve fitting shall be described in the test report in accordance with Annex B.
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13.3.2 Frequency response functions

For each pair of input and output variables, the frequency response (i.e. gain and phase-angle functions) shall
be presented on a graph, as shown in Figure B.4. The graph shall be completed with the number and length
of the data sequences, the averaging function, the digitizing rate and the windowing function used.

The coherence function shall also be presented on the graph (see Figure B.4). This function quantifies the

amount of correlated information in relation to noise present in the data. To obtain close confidence limits, it is
necessary to have high coherence levels and a large number of averages.

13.3.3 Frequency response data summary

This is to be dpecified based on further test experience.

14 Contintious sinusoidal input

14.1 Test pfocedure
Drive the vehiicle at the test speed (see 9.4) in a straight line. The initial speed-shall not deviate mor¢ than
2 km/h from the test speed. Starting from a 0 °/s £ 0,5 °/s yaw velocity equilibrium condition, apply af least
three periods|of sinusoidal steering-wheel input with the predetermined steering-wheel angle amplitude and
frequency. Ng change in throttle position shall be made, although speed.may decrease.

Increase the gteering frequency in steps. The test shall cover a minimum frequency range of 0,2 Hz to 2 Hz.
Optionally, thé frequency range may also be extended above and\below these limits.

Determine theg steering-wheel angle amplitude by steady-staté driving on a circle the radius of which gives the

preselected steady-state lateral acceleration at the required test speed. The standard steady-state |ateral
acceleration lgvel is 4 m/s2. Additional levels of 2 m/s2'ahd 6 m/s2 may be used.

14.2 Data apalysis

14.2.1 Amplitude

The amplitud¢ of the steering-wheel-angle, lateral acceleration and yaw velocity is defined as the mean| value
of the amplituges following the first.pefiod.

All amplitudeg shall be taken{during the manoeuvre when the vehicle is in a periodic steady-state conditipn.

14.2.2 Latergl acceleration gain

Lateral accelgration(gain shall be calculated as the ratio of the lateral acceleration amplitude to the stgering-
wheel angle gmplitude, both amplitudes being in accordance with 14.2.1.

14.2.3 Yaw velocity gain

Yaw velocity gain shall be calculated as the ratio of the yaw velocity amplitude to the steering-wheel angle
amplitude, both amplitudes being in accordance with 14.2.1.

14.2.4 Phase angle
Phase angles between the steering-wheel angle and the lateral acceleration and yaw velocity shall be

determined from the time histories after the first period, when the vehicle is in a periodic steady-state
condition.
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Data presentation

General

General data shall be presented as given on the summary form in Annex A.

Time histories of variables used for data evaluation shall be plotted. If a curve is fitted to any set of data, the
method of curve fitting shall be described in the presentation of results as in Annex B.

14.3.2 Frequency response functions

For eqch pair of the input and output variables, lateral acceleration and yaw velocity, the frequd

(i.,e. g
14.3.3

This i

bin and phase-angle functions) shall be presented on a graph as shown in Figure B.4.

Frequency response data summary

to be specified based on further test experience.
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Annex A
(normative)

Test report — General data

Vehicle identification Make, year, model, type: e
Vehicle identification number:
SteeriNng tyPe: e e bae b
Suspension type: Front Rear
Engine size, optical equipment: ... A M . cm3
Tyres: make, size, date, condition: ..ol e b
Tyre pressure: Front Rear

— Cold: 4 kPa .. . kPa
— Hot, after test (if measured): ...........ccccccc... QN kKPa ..o . kPa
Tyre tread depth: Front Rear
— Beforetest: L@ MM e . mm
— Aftertest: L MM e . mm
RIMS: N e
Wheelbase: %0 vee M
Track: Front Rear
................................ M e e, M
Overall steering ratioy™ e e e e b e
Other data (in particular, relevant
suspension Settings): ...............................................................................
Vehicle loadihg Left Right Sum
Vehicle kerb mass: Front: ......... kg Front: ......... (o [ .... kg
Rear: .......... kg Rear: .......... Kg oo .... kg

Loading condition and location: Left Right Sum
Front: ......... kg Front: ......... K9 i .... kg
Rear: .......... kg Rear: .......... (o I kg
Total .......ccoeenn. kg

Test conditions Test surface desCriplion: e
Weather conditions:

— Temperature e °C

— WINA SPEEA e m/s
Test method chosen for evaluation (see “IMPORTANT”, 5.1)

— TIMe domain e e

— Frequency domain e
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Test personnel Driver:
Observer:
Data analyst:
General COMMENES ...ttt ettt et e e e e eeeeeeeeeeaeeeseeeeeeeereeaseaaees
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Annex B
(normative)

Test report — Presentation of results

B.1 Step input

Testnumber: ......ccocovvvveeieenl
vy=100km/H ... km/h
ay=4m/s2 | . m/s2
T
)
2
(@]
C
©
©
(0]
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3
=
£ 8y ss = e
2 50 % = e
0 A ss
] i = e
Time t,.8
N
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®©
c
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‘é’ ayss T
% 90 %a = e,
[&] Y,SS
o —
© ay max =TT
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k5 T,y = s
©
1 T = e
Time t s a¥,max
Y
s
>
.g . _
E Wss = sssssssssssss
> o/ .+
= 90 % ¢ =TT
8 .
¥ max =
T'// S iiiaeasanans
T} max = s
Time t, s v

Figure B.1 — Step input — Time histories

16

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=0c8123741fc86fda8c65a1a4d1b388d6

Table B.1 — Step input — Response data summary

ISO 7401:2011(E)

Parameter Symbol Unit Left turn Right turn Average
Steady-state yaw velocity response gain [é] s1
ss
Lateral acceleration response time T,y s
Yaw velocity response time Ty, S
Lateral acceleration peak response time T, y,max S
Yaw velocity peak response time Tl,;,max S
Overshoot value of lateral acceleration U,y —
Overshoot value of yaw velocity Uy —

© 1SO 2011 — All rights reserved
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B.2 Sinusoidal input

ay=4m/s?2 ... m/s?

f=05Hz . Hz

Steering-wheel angle|dy, °

Time t S

Lateral acceleration a, m/s?

Time t, s

Yaw yelocity v/, °/s

Time t, s

Figure B.2 — Sinusoidal input (one period) — Time histories
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