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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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Heavy commercial vehicles and buses — Test method for
steering effort measurement when manoeuvring at low
speed or with stationary vehicle

1 Scope

This
at lo
3,5t
vehid

This
artic

document specifies a test method for steering effort measurement when manoeuvri|ng a vehicle

v speed or with the vehicle stationary. It is mainly applicable to trucks having a.mag
pnnes and buses and articulated buses having a mass exceeding 5 tonnes, according tg
le classification, i.e. categories M3, N2, N3.

document can also be applicable to trucks having a mass not exceeding 3,5 tonnes an
ulated buses having a mass not exceeding 5 tonnes, i.e. categories M2;NT.

2 Normative references

The
cons
undg

ISO §

ISO
vehid

For t
ISO 4
— 1
— 1
3.1
rim
distq

following documents are referred to in the text in suchyawvay that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced deciiment (including any amendme

855, Road vehicles — Vehicle dynamics and road-Holding ability — Vocabulary

| 5037-2, Road vehicles — Vehicle dynamics@est methods — Part 2: General conditio
les and buses

Terms and definitions

he purposes of this document, the terms and definitions given in ISO 8855 and the foll

nd IEC maintain terminolegy databases for use in standardization at the following ad¢

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

EC Electropedia;-available at https://www.electropedia.org/

pffset
nce of arim from its hub mounting surface to the centreline of the wheel

Note

s exceeding
ECE and EC

d buses and

heir content
applies. For
hts) applies.

hs for heavy

bwing apply.

Iresses:

1“to entry: A positive rim offset is when the hub mounting surface is more toward the o

utside of the

centr

3.2

ellne of the wheel.

catch up
point when the steering-wheel torque abruptly increases while increasing the steering-wheel speed

Note

1 to entry: (See Figure 3).

Note 2 to entry: On a hydraulic or an electric-hydraulic system this is usually the point when the steering servo
fluid pump reaches the limit when the fluid flow is no longer sufficient to give the required output torque to turn
the steering wheel.

©ISO
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3.3

catch up steering-wheel torque limit
predetermined level of steering-wheel torque limit for the specific application

Note 1 to entry: The catch-up steering-wheel torque limit level corresponds to the torque when a driver
depending on application is no longer able to apply or is no longer comfortable with the torque needed to turn the

steering-whe

3.4

el. (See Figure 3).

steering-wheel straight forward position

6H0

steering-w
Note 1 to ent

3.5
maximum ¢

5HmaXL

HmaxR
steering-whj

ry: See Figure 1.

teering-wheel angles

be reached in the steering system

Note 1 to ent
angles, vehicl
reaching the

3.6
maximum ¢

6H maxroil

H maxroiR
range of ste

data

Note 1 to ent

teering-wheel angles range of interest

Fy: See Figure 1 and 8.1.

elangle rpcn]fing invehicle zero course angle
(=] (=]

eel angles (left and right) that due to mechanically limitations are.the maximum thaf can

ry: In order not to overload the steering components when reaching the maximum steering ywheel
es with power steering system are equipped with a mechanism;for lowering the boost torque Hefore
maximum steering wheel angles e.g. a hydraulic relief pressuré valve. (See Figure 1 and 8.1).

bring wheel angles (left and right) of interest for the test and that are used while collegting

© IS0 2022 - All rights reserved
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Y
‘ 6H maxroiL 6HmaxL
X
é\Hm xR 5]—[ maxroiR 6]-{0
Key
X steering-wheel angle oy (9
Y steering-wheel(torque My (Nm)
SHo steering-wheel'straight forward position (°)
Olmarr maximum)steering-wheel angles in right direction (°)
O makroir ~ Maximium steering-wheel angles range of interest in right direction (°)
OHmasdL nlaximum steering-wheel angles in left direction (°)
O makroiLe \iNaximum steering-wheel angles range of interest in left direction (°)
Figure 1 — Maximum steering wheel angles and
maximum steering wheel angles range of interest
3.7
remaining steering wheel angles
5]—[ remL
6H remR

left and right steering-wheel angles when steering-wheel torque changes sign and is passing zero after
reversing the steering-wheel inwards towards the steering-wheel straight forward position (3.4)

Note 1 to entry: See Figure 8.
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steering-wheel work

Wy

work needed to turn the steering-wheel between two defined steering-wheel angles

Note 1 to entry: See Figures 5 and 7.

39

steering-wheel return ability
ability of the steering-wheel to return towards the steering-wheel straight forward position (3.4) without
applying any torque to the steering-wheel

Note 1 to ent

3.10
steering-w]
AM Hmax

Hr:nax' .
variation in

Note 1 to ent

Fy: See 9.9.

heel torque variation

steering-wheel torque

ry: The variation can result, e.g. from non-optimum phasing of steering\¢olumn intermediate

universal joints.

Note 2 to ent

4 Princi

The purpos
steering feq

The method|
in a steering

The driver’s|
measured v

The main cH
steering
steering
steering

steering

See Clause 9

Fy: See 9.10.

ple

e of the test method is to objectively evaluate and quantify the driver’s perception (
] and effort while manoeuvring a vehicle atdow speed or with the vehicle stationary.

is not intended to specify how to measufe and evaluate mechanical or electrical propd
system, e.g. pressure, flow, temperature, electrical current.

hriables.

aracteristic parameters-are:
r-wheel torque;

r-wheel work;

r-wheel return ability;
r-wheel-torque variation.

for detailed characteristic parameters.

5 Variables

The following variables shall be determined:

— steering-wheel angle 6 (°);

— steering-wheel torque My; (Nm);

— steering-wheel speed déy/dt (°/s).

shaft

f the

rties

perception is quantified by calculating and evaluating characteristics parameters from the

If not directly available, the steering-wheel speed may be calculated from the time signal of steering

wheel angle,

i.e. doy/dt.

© IS0 2022 - All rights reserved
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6 Measuring equipment

6.1 Description
The measuring equipment shall be in accordance with ISO 15037-2.

The variables listed in Clause 5 shall be monitored using appropriate transducers and the data shall
be recorded on a multi-channel recorder with time base. Typical operating ranges and recommended
maximum errors of the combined transducer and recording system are shown in Table 1.

A steering machine including driver emergency override functionality is preferred to be used to turn
the sfeering wheel while collecting data.

The
wheg
need

Care
steel
exan
for if

The s
of ad

steering machine shall be able to perform triangular wave steering angle input with
| torque, steering-wheel speed and maximum steering wheel angles corresponding
S.

shall be taken to ensure that friction and inertia added to the systém"by steering
ing transducers does not improperly influence the measurement ©f) steering-wheel
iple, any friction added by the steering-wheel torque sensor shall bé estimated and c
this is not done in the measuring equipment.

teering input may be done manually without the help of alSteering machine but with
curacy in the results as it can be hard to maintain a_censtant steering-wheel speed

a steering-
to the test

machine or
torque. For
pmpensated

h risk of loss
| during the

mangeuvres. See 8.3 and 8.4.

Table 1 — Variables, typical operating ranges and'recommended maximum errors. Not listed in

or changed frem ISO 15037-2

Recommended maximum error of

Variable Typical-operating range? the combined transduder and re-
corder system
Vehig¢le, axle or track mass: Up to 40 000 kg +0,2 %
Steering-wheel angle +1000° +1°
Steering-wheel torque +30 Nm +0,3 Nm
Steering-wheel speed +600°/sb +2°/s

e. Some such
nd the actual

Tran
instr
maxi

1
testd

b

ducers for measuring,some of the listed variables are not widely available and are not in general u
iments are developed\by users. If any system error exceeds the recommended maximum value, this 4
mum error shall be stated in the test report as shown in Annex B.

a

hese transducer-ranges are appropriate for the standard test conditions and may not be suitable for|non-standard

onditions.

q

teeringswheel speeds above +600°/s are usually not of interest for a normal driver.

6.2 | Transducer installations

The transducers shall be installed according to the manufacturers’ instructions, where such
instructions exist, so that the variables in Clause 5 corresponding to the terms and definitions in
Clause 3 and ISO 8855 can be determined.

If a transducer does not measure a variable directly, appropriate transformations into the specified
reference system shall be carried out. For example, if not directly available the steering-wheel speed
should be calculated from the time signal of steering wheel angle, i.e. d6y/dt.

6.3 Data processing

See Clause 9.

© IS0 2022 - All rights reserved
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7 Test conditions

7.1 General

For each test the surface characteristics, paving material and ground (or ambient) temperature shall be

recorded an

If possible, t

d documented in the test report. See Annex B.

he coefficient of friction should be estimated and documented. See Annex B.

7.2 Test track when manoeuvring at low speed

For measur{
concrete ar
steering-whi

However, if

The lateral g

7.3 Test{

For measur
surface fricf
during the t

On some suf
the coefficie
spot.

Due to this
change the ¢

In stationar]

bments when manoeuvring the vehicle at low speed a large, smooth, flat and hard asph
a of minimum size of 50 m x 150 m is preferred. Then a complete test while increasin
eel speed can be performed without interruption.

his area is not available the test should be adapted and divided into smaller parts.

fradient of the test surface shall not exceed 2 %.

rack with stationary vehicle

bments with stationary vehicle the steering effort is quite~dependant on the tyre to
ion. It is recommended to perform the test on a surfacedvith a stable coefficient of fri
pst.

faces the coefficient of friction can vary with the gtound temperature and on some sur
nt of friction can change due to, e.g. polishing“when steering multiple times at the

the vehicle may have to be moved a little bit between each set of measurements n|
oefficient of friction or to damage the tyres and /or the surface.

y tests with vehicles with morethan one steerable axle, all steerable axles shall be o

same type of surface.

7.4 Testy

7.4.1 Gen

General dat

7.4.2 Opd

rehicle

eral data

h of the test vehicle shall be presented in the test report shown in Annex A.

rating components

For the sta

datd‘test conditions, all operating components likely to influence the test results

be according 'to specification. Any deviations from specification shall be noted in the presentati

hlt or
ig the

road
ction

faces
bame

ot to

h the

shall
bn of

general data. See Annex A.

7.4.3 Tyres and rims

For general information regarding tyres used for test purposes, see ISO 15037-1:2019, 6.4.2.

Rim offset can have a significant influence and shall be reported in the test report-general data. See

Annex A.

7.4.4 Veh

icle loading conditions

See IS0 15037-1:2019, 6.4.4.

© IS0 2022 - All rights reserved
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Depending on the purpose of the test it may be performed in any load condition of the vehicle even if a
test at maximum design total mass for the vehicle is usually included.

The axle loads shall be documented in the test report-general data. See Annex A.

8 Test procedure

8.1

Load

Preparation of test vehicle

the vehicle to the desired axle loads.

Chec

Find
rang

In m
angle
closd
to tn
goiny
meas;
mack

Inm
will |

If the
meas

If av|
mach
40) N
test ¥
drivd

High

As th
perfy
toget

8.2
All g

k and adjust tyre pressure to the load.

the maximum steering-wheel angles and if applicable choose the maximum steéering-v
e of interest to be used in the measurement.

any test cases measuring the steering-wheel torque all the way out teymaximum ste
s is not necessary or even desirable. The reason being that the levelof rise in torque v
to maximum steering wheel angles usually is irrelevant for the driver as there is no
 to steer close to or beyond this point. Also, if using a steering miachine to perform the

urements due to the sudden rise in torque exceeding thephysical or pre-set torque
line.

hiny cases the absolute values of the maximum steering“wheel angles range of interest1
pe equal. For example, 600 (°) as in examples in 95/to 9.10.

re is a special interest in the behaviour of the.§ystem close to maximum steering-whee
urement could be extended to these angles:

pilable, activate the steering machiné<steering-wheel torque limit. This is the lim
line automatically stops the tests, dt'is recommended to set the value to a maximu
im not to get too high forces in the‘machine attachment and also to have an automati
wvhen torque values become too high to be of any interest to measure, i.e. too high of a
r to handle.

er steering-wheel torque limit values can be used for special test cases.

e servo fluid tempepature in a hydraulic steering system can have a significant infly
rmance of the stéering system it is recommended to have control of the temperature §
her with the‘gorresponding test results.

Warnm-up

plevant vehicle components shall be warmed up prior to the test in order to achieve a

repri

vheel angles

ering-wheel
Yhen getting
ractical use
manoeuvre

b all the way out to maximum steering wheel angles can_cause unwanted terminations of the

limit for the

eft and right

1 angles, the

it when the
m of (30 to
C stop of the
torque for a

ence on the
ind report it

emperature

bsentative for the purpase of the test

8.3

Measurement with a stationary vehicle

The engine should normally be at idle speed, but the engine speed may be increased to check any change

in pe

rformance.

The parking brake shall be released, and no foot brake applied.

Use the steering machine to give input on the steering-wheel starting at steering-wheel straight
forward position and then performing complete cycles of triangular waves at constant steering-wheel
speed going to maximum steering-wheel angles range of interest right, then to the maximum left and

back

©ISO

to the maximum right again at a constant turning speed starting at 30 (°/s).
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In this position increase steering-wheel speed to 60 (°/s) and going to the maximum left and back to
maximum right again.

Continue in the same way while increasing the steering-wheel speed in 30 (°/s) increments until
reaching the catch-up steering-wheel torque limit or when reaching the pre-set steering machine
torque limit or when reaching a decided maximum steering-wheel speed, e.g. 120 (°/s).

Depending on the specific test and test object other ranges and increments of turning speeds may be

used.

The tests can be repeated with either parking or foot brake, or both, applied.

Make sure nf
system.

If the steer}
throughout
are checked

The test run
analysis.

8.4 Meas

This test ca
min and thd
1 400) r/mi}

Choose a ge

The exact v
10 km/h wh
forces are a
in a signific

With the ve
forward poq

Use the stee

ot to exceed maximum temperatures specified by the manufacturer as this can damag

ng input is done by hand, it is very important to keep a constant steeringswheel §
the test and a minimum of five consistent test runs shall be made where the_time hist

s for which the control criteria steering-wheel speed are best met shall be selected for

urement when manoeuvring at low speed

1 be done at any chosen engine r/min but will typically:start with engine at idle, e.g. 6
n the test should be repeated with increased engitnie’speeds e.g. (800, 1 000, 1 20(
1. Other engine speeds can be used depending on v&hicle and test purpose.

hr to keep the vehicle speed between 5 km/h.and 10 km/h at the chosen engine r/min.

chicle speed is not very critical for the result as long as the speed is between 5 km/}
ich is for making sure that when perférming the manoeuvres, no significant dynamig
cting on the tyres and that the vehielg dynamic yaw behaviour is not influencing the o
int way.

hicle placed at the end of the test surface area, start driving at steering-wheel str
ition while keeping the engine speed constant at the chosen r/min.

Fing machine to give input on the steering-wheel starting at steering-wheel straight for

position an

going to thejmaximum steering-wheel angles range of interest right, then to the maximum left and

to maximu

180 (°/s) going to the maximum left and back to maximum right again. Continue in the same way ¥
increasing the steering-wheel speed in 60 (°/s) increments until reaching the catch-up steering-y
torque limitl or when reaching the pre-set steering machine torque limit or when reaching a de
maximum sfeefing-wheel speed, e.g. 600 (°/s).

then perform cemplete cycles of triangular waves with constant steering-wheel §

right again-at.a constant turning speed starting at 120 (°/s). In this position increa

e the

peed
ories

data

0O r/
and

1 and
side
esult

hight

ard
peed
back
se to
while
rheel
rided

Depending on the specific test and test object other ranges and increments of turning speeds may be

used.

The test can be repeated while reversing the vehicle at low speed.

If the steering input is done by hand, it is very important to keep a constant steering-wheel speed.
A minimum of five consistent test runs at each steering-wheel speed shall be made where the time
histories are checked. The test runs for which the control criteria steering-wheel speed is best met
shall be selected for data analysis.

Performing the test at higher vehicle speeds (>10 km/h) may be done if for some reason this is of
interest, but it has to be taken into consideration that with increasing vehicle speeds the dynamic yaw
behaviour of the vehicle, for example, under/over steering and the corresponding time delays between

© IS0 2022 - All rights reserved
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time signals will have increasingly influence on the test results, e.g. between steering-wheel speed and
steering-wheel torque time signals.

Especially when comparing steering characteristics between vehicles with different specifications
or when changing the load case on a specific vehicle it is important to understand if any changes in
observed steering characteristics are due to changes in the actual steering system or is coming partly
or fully from a difference in dynamic yaw behaviour between the tested vehicles or load cases.

9 Data evaluation and presentation of results

Generaldatashallbe prncnnfnd asshowninthe test rnpnrt‘ See Annex A

Test fonditions shall be presented as in ISO 15037-2. See Annex B.

Any ¢hanges in general data or test conditions shall be documented.

9.1 | Time histories
The measured variables shall be plotted versus time in a diagram. See éxample in Figure 2.
The fime histories shall be examined to identify valid data for evaluation.

If any time signal has too much high frequency noise, the signal'should be low pass filtered ¢r smoothed
by one of the mathematical curve fitting routines available.

Curves may also be fitted by freehand.

The |ow pass filter used, or the method of curve fitting used shall be stated in the test{ report. See
Annéx B.

Somg¢ characteristic values, e.g. My, and. My,,.r representing the maximum steering-wheel torque
in the left and right direction at the various steering-wheel speeds can be taken directly from the time
signgl plot. See Figure 2.

For further definition of the maximuim steering-wheel torque in the left and right direction| see 9.5.

©1S0 2022 - All rights reserved 9
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Key
X time (s)
Y1 stleering-wheel torque My (Nm)
Y2 steering-wheel angle Oy )
Y3 stleering-wheel speed  déy/dt (°/s)
My max.  Maximum steering-wheel torque in left direction (Nm)
My maxr ~ Maximum steering-wheel torque in right direction (Nm)

Figure 2 — Time histories

9.2 Maximum steering-wheel torque vs. steering-wheel speed

With input fLrom the time histories, as in example in Figure 2, the maximum steering-wheel torqug¢ can
be plotted i a diagram versus each measured and plotted steering-wheel speed. See Figure 3.

Usually, the| average values from left and right steering shall be calculated and plotted but iff the
asymmetry|between left and right steering is to be evaluated, the individual left and right values|shall
be plotted.

The type of diagram shown in Figure 3 will also visualize any sensitivity for catch up of the steering
system.

If the average of the left and right maximum steering-wheel torque or the individual left and right
values are plotted in any diagram, these shall be stated in the diagram and the test report. See Annex B.

The diameter of the steering-wheel is influencing the steering forces to be handled by the driver.
Therefore, the size of the steering-wheel shall be stated in the test report. See Annex A. However, the
steering work is not influenced by the steering-wheel diameter.

If of interest, any of the other variables presented in 9.5 to 9.10 can also be plotted versus each measured
steering-wheel speed in the same type of diagram as shown in Figure 3.
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9.3 Catch up steering-wheel speed

Figure 3 shows the steering-wheel speed when the catch up steering-wheel torque limit is reached.

Y
l,
12
7
1 //'
10 e
— 2
- 2 1
8 — -
6
4
2
0 1
0 100 200 390 400 500 600 X
Key
X steering-wheel speed déy/dt (°/s)
Y average of the left and right maximum steering-wheel torque (My ...+ My maxr) /2 (Nm)
1 example of catch-up steeringwheel torque limit (level to be determined depending on applicatjon)
2 example of catch-up steering wheel speed at the point where catch-up steering wheel torque limit is reached
3 example of measured relation between steering wheel speed and Maximum steering wheel torflue
Figure'3 — Maximum steering-wheel torque vs. steering-wheel speed
9.4 | Cartesian coordinates
For gdse of understanding and for further analysis, the time signals or parts of the time [signals may

also be presented in Cartesian coordinates of steering-wheel torque versus steering-wheel angle.
See 9.5 t0 9.10 and Figures 4 to 9.

The plotting in Cartesian coordinates and the analysis may be repeated for all steering-wheel speeds if
desired.

NOTE For simplicity only a part of the total time signal containing the data for left and right steering-
wheel angles at one single steering-wheel speed is plotted as examples in the Figures 4 to 9.

9.5 Maximum steering-wheel torque (My,..;. and My,,...r)

This characteristic parameter is the steering-wheel torque in the left and right direction at maximum
steering-wheel angles range of interest when steering OUT from steering-wheel straight forward
position. See Figures 2 and 4.
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This characteristic parameter is meant to resemble the maximum torque a driver needs to apply to the
steering wheel during slow speed manoeuvring while turning the steering wheel outwards at various
steering wheel speeds.

Usually, the average torque around maximum steering-wheel angles range of interest shall be estimated
and used. See Figure 4. If also the variation in torque in this area is to be evaluated, it shall be done
according to 9.10. The way of evaluating maximum steering wheel torque shall be stated in the test
report. See Annex B.

Y
H maxl}
6H maxroiR
I
6H maxroiL X
MH maxR
Key
X steering-wheel angle Oy (Y
Y Steering-wheel torque  My)(Nm)
O maxroir  [Maximum steering-wheel angles range of interest in right direction (°)
O maxroi. [Maximum steeringz=wheel angles range of interest in left direction (°)
My maxL Steering-wheeltorque at 8y axroir, in left direction (Nm)
Figure 4 — Steering-wheel torque vs. steering-wheel angle
9.6 Steeri

ut ut

This characteristic parameter is the steering-wheel work in the left and right direction needed when
steering out with increasing steering-wheel angles from steering-wheel angle straight forward position
(®40) to maximum steering-wheel angles range of interest (8yaxr0i)-

Figure 5 is showing an example with steering in the left direction.

This characteristic parameter is meant to resemble the work a driver needs to apply on the steering
wheel during slow speed manoeuvring while turning the steering wheel outwards at various steering
wheel speeds.

The work is represented by the area covered by steering-wheel torque and steering-wheel angle (in
radians). From the raw data this work can be calculated by summarizing the work for each increment of
angle between the two defined angles },dWy; = }:(déy x My).
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/ |
/
7 7

/
6H OA/ 6}{ maxroiL

Key

X steering-wheel angle ou(®

Y steering-wheel torque  My; (Nm)

OH makroi, ~ Maximum steering-wheel angles range of interest in left direction (°)
Oho steering-wheel angle straight forward position (°)

Wy okl steering-wheel work needed-when steering out in left direction (Nm)

Figure 5:= Steering wheel work when steering OUT

9.7 | Steering-wheeltorque when steering IN (M (.. and M or)

This| characteristi¢ parameter is the steering-wheel torque while passing steering-wheel straight

forwprd position¢(dy,) while steering IN towards steering-wheel straight forward p
Figure 6.

This|charaeteristic parameter is meant to resemble the forces/torque a driver needs to
steerling wheel during slow speed manoeuvring while turning the steering wheel inward

osition. See

hpply to the
s at various

Steer lhg ‘Alhﬂﬂ] CpDDf]C
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HOL

X
St o
My o
Key
X ste¢ring-wheel angle oy (9
Y ste¢ring-wheel torque My (Nm)
Ono steering-wheel angle straight forward position (2)
My oL ste¢ring-wheel torque while passing steering-wheel straight forward position when steering ip left

dirgction (°)

My or zte ering-vE/%eel torque while passing steering-wheel straight forward position when steering in|right
ir¢ction

Figure 6 —Steering wheel torque when steering IN

9.8 Steerning work when-steering IN (W, and Wy ,.r)

This characferistic parameter is the steering work in the left and right direction needed when stegring
inwards with decreasing steering-wheel angles from remaining steering wheel angle (6y,.4) to
steering-whieel straight forward position (6y).

The remainin l angl lyin
to move the steering wheel inwards to on-centre position. See Figure 7 for an example when steering
from left to right direction.

This characteristic parameter is meant to resemble the work a driver needs to apply on the steering
wheel during slow speed manoeuvring while turning the steering wheel inwards at various steering
wheel speeds.

This work is represented by the area covered by steering-wheel torque and steering-wheel angle (in
radians). From the raw data the work can be calculated by summarizing the work for each increment of
angle between the two defined angles 6y ., and 6y Y, AWy g = 2(d6y xMy).
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/ 6]'[ 0 6]-[ remL

' X
Wi Ing
Key
X steering-wheel angle oy
Y steering-wheel torque  My; (Nm)
Sho steering-wheel angle straight forward position (°)
OY renhL remaining steering wheel angle when Steering inwards from left to right direction (°)
Wy ik steering-wheel work needed when'steering in the right direction inwards towards steering-wheel angle

straight forward position (Nmj
Eigure 7 — Steering work when steering IN
9.9 | Steering return.ability

The steering-whéelt‘eturn ability can be quantified by, either:

— the remaining steering wheel angle (see 9.9.1. and Figure 8); or

— thesSteering wheel speed after releasing the applied steering-wheel torque (see 9.9.2);

or both.

These characteristic parameters are meant to resemble how the steering wheel returns towards the
on-centre position when at slow speed making a tight turn and then going straight in a new direction.

9.9.1 Remaining steering-wheel angle (6y ;emrand 6y remr)

The remaining steering wheel angle is the angle where the driver needs to start applying torque to
move the steering wheel inwards to on-centre position. See Figure 8.
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/ 6]-{ remL

Key

OH remL re:[aining steering wheel angle when steering inwards from left to right direction (°)

6H remR re

9.9.2 Stee

This charac
period after

ste
ste

Define Y
EXAMPL

Drive iff

HremR

bring-wheel angle oy (9
bring-wheel torque My (Nm)

aining steering wheel angle when steering inwards from right to left direction (°)

Figure 8 — Remaining steering wheel angle

tring-wheel speed when'returning to steering-wheel straight forward position

teristic parameter is the average steering-wheel return speed during a predefined
release of steering wheel.

rehicle speed,radius and time period after release to be used for the test.

E 15:(km/h), 10 (m) radius and 2 (s) after release.

time

the‘predefined vehicle speed in the predefined curve radius and let go of the stee

ring-

wheel.

Measure the steering-wheel speed and calculate the average steering-wheel return speed during
the predefined time period after release.

9.10 Steering-wheel torque variation AMy;;,,, / Mymax (%)

This characteristic parameter is meant to resemble the variation in torque a driver experiences in the
steering wheel during slow speed manoeuvring while turning the steering wheel at various steering
wheel speeds. This variation can be evaluated between any chosen steering wheel angles. In the
example in Figure 9 the evaluation is done at maximum steering-wheel angles range of interest in left
direction, 6y maxroiL:

16
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_r

6]—1 maxroiR /

AM HmaxL
MHmaXL

6H maxroiL

l /[H maxR
Key
X steering-wheel angle oy (9
Y steering-wheel torque My (Nm)
AMydas remaining steering wheel angle when steetring inwards from left to right direction (°)

Mymake remaining steering wheel angle whet)steering inwards from right to left direction (°)
OH makroil, maximum steering-wheel angles'tange of interest in right direction (°)
O makroir ~ Maximum steering-wheel afgles range of interest in right direction (°)

Figure 9 — Steering-wheel torque variation

© IS0 2022 - All rights reserved

17


https://standardsiso.com/api/?name=592d39b26365581b727545952988adb8

IS0 22139:2022(E)

Annex A
(normative)

Test report — General data

Test method for steering effort measurement when manoeuvring atlow speed or with stationary
vehicle

Vehicle or yehicle combination type

Vehicle identification
Type of VENICIE: .o s e
Vehicle identification NUMDET: ..o e
Make, year, MOdel, LY Pe: ..o g e

Odometer reading: ....coovceeererereererrmrereneererreresafare e reseesesessesessssesessesesssssssesesssses erenes

Engine [dentification COAE ... A e e

Transmission (o [<3s Ui Lo=1w [o) s W 60 1o L= M e PR N

Axle 1 (fromnt) SUSPENSION LYPE: orveeriiicieieieieieieieeeee e se e se e e et as bbb se e

TYPE Of AXIEY o ee e e
MOl s s
LOAd Fating: .o
SEADIlIZET LY PE: e e
Number of Wheels: ...

= Vol ST AU

R0 6 0 T) 1/ S

2000 ) § 1) o

Tyres 14 01T
MaKE (TELTEAA): cvvreeriueeereerereeiei et

D= o R

) /<
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