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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
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Introduction

In this third edition of ISO 7117, all the test methods and conditions such as accuracy of the measurement
system and climatic conditions are reviewed and updated for the purpose of obtaining the measurement
results of higher accuracy.

The test method and conditions on circle type test tracks, which are used in several regions, are also revised
substantially in view of the similarity with testing results on straight test tracks.
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INTERNATIONAL STANDARD

ISO 7117:2010(E)

Motorcycles — Measurement method for determining maximum

speed

1 cope

This International Standard specifies the method of determining the maximum speedyof a motorcycle as

defingd in ISO 3833.

2 ormative references

The fpllowing referenced documents are indispensable for the application of this documept. For dated

references, only the edition cited applies. For undated referencesy the latest edition of the referenced

document (including any amendments) applies.

ISO 6§26, Mopeds and motorcycles with two wheels — Masses'=— Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and-definitions specified in ISO 6726 and the following apply.

31

maxirhum speed

Vmax

highegt steady speed of test motorcycle

3.2

motorcycle kerb mass

my

motorfycle dry mass to/which is added the mass of the following:

— fyel: tank filled at least to 90 % of the capacity specified by the manufacturer;

— apxiliary equipment usually supplied by the manufacturer in addition to that necessafy for normal
operation

EXAMPLES Toolkit, carrier(s), windscreen(s), protective equipment, etc.

© 1SO 2010 — All rights reserved 1
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4 Symbols
Table 1 — Symbols
Symbol Definition Unit
Aien accuracy of measurement equipment of the measurement section length m
Aspeed | resultant accuracy of speed measurement %
Atime accuracy of time measurement equipment S
dr relative air density during the test —
dy rejative air density at the standard reference conditions —
espeed | repultant speed measurement error of system kmh
Ly lepgth of the measurement section of type 1, type 3 and type 5 test tracks
L lepgth of the measurement section 1 of type 2 and type 4 test tracks
Lyo lepgth of the measurement section 2 of type 2 and type 4 test tracks
T tofal barometric pressure during test szF
Po tofal barometric pressure at standard reference conditions kPelz
Tt aif temperature during test
Ty aif temperature at standard reference conditions K
t time to run the measurement section S
ta time to run the measurement section in direction a S
ty time to run the measurement section in direction b S
4 time to run the measurement section test run.i S
v mptorcycle speed km/h
Vave average speed of motorcycle of twosdirection tests km/h
Vi mptorcycle speed test run i km/h
Vmax mpximum speed of test motercycle km/
Po aif volumetric mass kg/ms3
5 Standard reference conditions
The standard|reference conditions shall be as follows:
a) total barometricpressure, pot01325kPa;

b) air temperature, 7j: 293,15 K;
c) relative humidity, Hy: 65 %;
d) air volumetric mass, py: 1,205 kg/ms3;

e) relative air density, dy: 0,931 9.

2 © 1SO 2010 — All rights reserved
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6 Preparation of test motorcycle

6.1 The motorcycle shall conform in all its parts and components with the production series or, if different, a
full description of such differences shall be included in the test report.

6.2 The fuel feed, ignition devices and the viscosity of the oils for the moving mechanical parts shall be in
accordance with the instructions given by the motorcycle manufacturer.

6.3 The lubricants shall be those prescribed by the manufacturer; the fuel shall be the commercial grade for
the type of motorcycle tested.

6.4 The motorcycle engine and transmission shall be properly run in. according to the manufacturer's
instrugtions.

6.5 |Before the test, all motorcycle parts shall be stabilized at the normal temperaturecfor’the [motorcycle in
use.

6.6 |The test motorcycle mass shall be the motorcycle kerb mass.

6.7 |The distribution of the load between the wheels shall be in accordance with the manufacturer's
instrugtions.

6.8 |When installing the measurement instruments on the motorcycle, care shall be taken to minimize their
effects on the distribution of the load between the wheels and the additional aerodynamic loss.

6.9 |Tyres shall be inflated to the pressure specified by the manufacturer.

7 Rider and riding position
7.1 |The rider shall wear a close-fitting suit, asprotective helmet, eye protection, boots and gloves.

7.2 [The rider in the conditions given in-74shall have a mass of 75 kg = 5 kg and be 1,75 m £ D,05 m tall.
7.3 |The rider shall take the normahkand safe riding position which is appropriate for attaining the maximum
speed of the motorcycle to be tested. The position shall allow the rider at all times to have prgper control of
the mptorcycle during the test. The position of the rider shall remain as stable as possible in orddr to avoid any

influemce on the test results’yThe description of the position shall be given in the test repdrt or may be
replaged with photographs-(either during motion or in a static position).

8 Measurement equipment and accuracies

8.1 [Measurement equipment

AHibmantt ADGrA.

T t a i o5 tha mataravunla cnand
es gorprerttoTecasarcaicT 3 A}

7N
ToOTtoOTCyCiC—SpTT

an atmospherie-conditions-shall-be as follows:
a) electronic time counter or equivalent time measurement system;

b) photoelectric cell or equivalent sensor;

c) measurement equipment for the distance between photoelectric cells;

d) thermometer;

e) barometer;

f)  humidity meter;

g) anemometer.

© 1SO 2010 — All rights reserved 3


https://standardsiso.com/api/?name=c108b0906f3831820e1895eff4f83281

ISO 7117:2010(E)

The photoelectric cell and electronic time counter system, or the equivalent system, shall be used to measure
the motorcycle speed. Care shall be taken with the set-up adjustment of photoelectric cells or equivalent
sensors (e.g. height of the sensors and the crossing point of the photo-beam and the motorcycle) so that the
required accuracy of the length of measurement section is secured. The details of the system shall be given in
the test report if the equivalent system is used.

The function and accuracy of test equipment shall be checked before use in the test.
8.2 Measurement accuracies

8.2.1 Accuracy of speed measurement system

The error of measured motorcycle speed is influenced by the total time to run the measurement section(s), ¢,
the length of the measurement section(s), L, the accuracy of time measurement equipment, 44,5, anpd the
accuracy of measurement equipment of the measurement section length, 4,g,.

The length of the measurement section shall be chosen with reference to instrument-accuracy and to the
method of defermining the running time, such that the actual speed is measured to an accuracy of £1 %,

The accuracy of measurement equipment (e.g. the tape measure or the surveying instrument) pf the
measurement section(s) length, 4., shall be given in the test report.

The accuracy| of time measurement equipment, 4y, is determined by<the” accuracy of the electroni¢ time

counter system itself and the response time of the photoelectric cell sensor. 4, shall be given in tte test
report.

8.2.2 Measurement accuracy of ambient atmospheric conditions

The accuracigs of equipment used to measure the ambient atmospheric conditions shall be in accordance
with Table 2.

Table)2 — Accuracy

Parameter At measured value Resolution
Wind speed +10 % 0,1 m/s
Wind direction — 5°
Ambienttemperature — 1K
Barometric pressure — 0,2 kPa
Humidity 5% 1%

9 Test trarcks

9.1 General requirements

The test shall be carried out on a roadway that allows the maximum speed to be maintained over a
measurement section(s) as defined in 9.2. The entry section to the measurement section shall have the same
surface and longitudinal profile as the measurement section and be long enough to permit the motorcycle to
attain its maximum speed.

The test track shall be flat, level and smoothly paved. The road surface shall be dry and free of obstacles or
wind barriers that might impede the measurement of the maximum speed. The test track shall have not more
than 0,5 % longitudinal slope and not more than 3 % transverse slope, excluding the deceleration section(s).
The difference in altitude between any two points on the measurement section shall not exceed 1 m. However,
the slope to compensate the centrifugal force of loop type and circle type test tracks may be allowed.

4 © 1SO 2010 — All rights reserved
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The shape and dimensions of the test track and the location of the measurement section(s) shall be given in
the test report or replaced by the figure.

9.2

Composition

The test track shall consist of the following sections:

a) the acceleration section to reach maximum speed;

b) the maximum speed measurement section;

c)
9.3

9.3.1

9.3.1.

The
secti

be attained at the measurement section.

9.3.1.

The

located at each end of-the straight test track, and in a virtually straight line.

thedeceteratiomsectiomtosafety stop thetestmotorcycte:
Possible shapes and specific requirements
The straight type test track

| Type 1

measurement section as shown in Figure 1 shall be located on thé straight track. The
ops to the left and right of the measurement section shall be long enough to enable maxin

Measurement section.

(@)

rection of motorcycle, a.

(@)

rection of motorcycle, b.
Figure 1 — Test track type 1
P Type 2

tyyo measurement sections, 1 and 2, whose lengths may be different, as shown in Figu

a b
7 7 7 7
- —_—
c d

acceleration
num speed to

re 2, shall be

Measurement section 1.
Measurement section 2.
Direction of motorcycle, a.
Direction of motorcycle, b.

Figure 2 — Test track type 2
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9.3.2 The loop type test track

9.3.2.1

Type 3

The measurement section as shown in Figure 3 shall be located on the straight part of the loop track. The
straight track lengths to the left and right of the measurement section shall be long enough to enable
maximum speed to be attained at the measurement section.

a

b Direction

¢ Direction

9322 Ty

The two mea
located at eaq

The straight

N

Measurement section.

f motorcycle, a.
f motorcycle, b.

Figure 3 — Test track type 3

be 4

surement sections, 1 and 2, whose lengths may' be different, as shown in Figure 4, sh
h end of the straight test part, and in a virtually-straight line.

part before the measurement section.ghall be long enough to enable maximum speed

attained at th¢ measurement section.

7

Measure
Measure

!

entsection 1.
ent’section 2.

Direction of motorcycle, a.
Direction of motorcycle, b.

Figure 4 — Test track type 4

all be

to be
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9.3.3 The circle type test track

9.3.31 Type5

The measurement section shall be an arc shape with a constant radius as shown in Figure 5 and the
measurement section length, L, shall be measured along the test motorcycle path or shall be geometrically
calculated from the chord length.

N

a Measurement section.

o
(@]

rection of motorcycle, a.
¢ Djrection of motorcycle, b.

Figure 5 — Test track type 5

9.3.3.2 Requirements for type & test track

For mpximum speed measurement on the circle type test track, track 5, the following conditions ghall be met:

2
~—

He radius of test trackshall be large enough to allow the motorcycle to attain the maximum speed;

O
~
—

He test motoreycle shall trace a line that enables it to attain its maximum speed without extfa weight shift
[fort by the fider;

D

c) the maximum speed shall be measured only on one measurement section.

NOTE The measurement section length may be extended to the entire test track circumferenge provided all
applicable tolerances are met. For this lap test, it is strongly advised to pay special attention to ensure that the climatic
conditions specified in Clause 10 are satisfied all over the measurement section if wider variation in those conditions is
anticipated in each location of the test track.

10 Atmospheric conditions

The wind speed and the direction of the wind shall be measured continuously or with adequate frequency at a
location where the wind force during testing is representative.

© 1SO 2010 — All rights reserved 7
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Atmospheric conditions shall be within the following limits:

a)
b)

c)
speed: 1

d)

e)

average wind speed: 3 m/s;

maximum wind speed for gusts: 5 m/s;

m/s;

maximum relative humidity: 95 %;

air temperature: 278 K to 308 K;

for the single-direction test except for the lap test on the type 5 test track, the parallel component of wind

f)

The relative
standard refe

dT=d0

11 Test pr

11.1 Gener

11.1.1 Thed
throttle contrg

atmospheric pressure: 90 kPa to 110 kPa.

ir density during the test shall not differ by more than 7,5 % from the air density und
ence conditions. The relative air density, dr, shall be calculated using Equation)(1).

T,
T T0
ro Tt
pcedure and calculation of average speed

bl requirements

ear ratio that allows the motorcycle to attain its maximum speed on the level shall be use
| shall be held fully open and any manually opéerated devices for enriching the mixture sh

fully deactivated.

11.1.2 Ther

der shall maintain the riding position defined in 7.3.

11.1.3 The motorcycle shall have attained its\maximum speed by the time it arrives at the measur

section(s). If
reach the ma
verification m

11.1.4 The m
in the case
unavoidable r

t is necessary to confirm whether the acceleration section is long enough for the motorcy
imum speed or not, the length of the acceleration section shall be verified. Two examples
bthod are given in AnnexA.

aximum speed measurement shall be made by the two-direction test specified in 11.2. Ho
where the two-difection runs are not permitted by the test course regulation or for
pasons, the single-direction test specified in 11.3 shall be applied.

11.2 Measurement

11.2.1 The 1

notorcycle shall be run in both directions, a and b, consecutively and the times, ¢, and #,,

er the

(1)

4. The
all be

ement
cle to
of the

vever,
other

to run

the measurenpent sections in both directions shall be measured.

11.2.2 The time difference between the test run in each direction, |z, — 4|, shall not differ by more than 5 %

of 7, or #,, whi

11.2.3 For type 1, type 3 and type 5 test tracks, the average speed, v

shall be calcu

3;

Vave =

chever is greater.

ave’

lated using Equation (2).

6x2Lg

Iy +1tp

of the test run in each direction

()
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For type 2 and type 4 test tracks, v, shall be calculated using Equation (3).

ave’

3,6 % (Lgt1 + Lgto)

Vave = (3)
ave 1y +1p

The calculation result shall be rounded to one decimal place.

11.2.4 For type 1, type 3 and type 5 test tracks, the resultant speed measurement error of system, €speed:
shall be calculated using Equation (4).

2ol 4 \ Aeolr '
eL O st T dlen) Y\ Lst ™ dlen) 4
peed — ( )

t +tb B t +fb
[azj_Atime (az ]+Atime

For type 2 and type 4 test tracks, €speed shall be calculated using Equation (5).

_ 3’6(Lst1 + Alen) _ 3’6(Lst2 - Alen)

€speed =

(%)

Iy — Atime Ih + Atime

11.2.8 The resultant accuracy of speed measurement, Aspeed: shall be calculated using Equation (6), and
shall e less than 2 %.

€ d
Aspeed = —=x100 (6)
ave

11.2.4 At least three average speed data shall be\obtained. All data shall be within 1,5 % of the arithmetical

average of the average speeds or within 1 km/h,) whichever is greater. Additional test(s) shall pe conducted
until g data set of three average speeds, which-satisfies the criteria, is obtained.

11.3 [Single-direction test

11.3.1 The single-direction test._may only be applied in the case where the two-direction |runs are not
permifted by the test course regulation or other unavoidable reasons.

11.3.3 For the single-direction test, type 1, type 3 and type 5 test tracks may be used.

11.3.3 The motorcycle shall be run in one direction consecutively and times, ¢, to run the measurement
sectiop shall be-measured at least five consecutive times.

11.3.4 Thespeed for each run, v;, shall be calculated using Equation (7) and shall be rounded tp one decimal
place.

b = —3’6;Lst 7)
|

11.3.5 The resultant speed measurement error of system, €speed: shall be calculated using Equation (8).

3’6(Lst + Alen) _ 3’6(Lst - Alen)
t— Atime G+ Atime

(8)

€speed =

© 1SO 2010 — All rights reserved 9
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11.3.6 The resultant accuracy of speed measurement, 4g,eqq4, shall be calculated using Equation (9) and
shall be less than 2 %.

€ d
Aspeed = Spée x100 (9)

11.3.7 At least five speed data shall be obtained. All data shall be within 1,5 % of the arithmetical average
of the measured speeds or within 1 km/h, whichever is greater. Additional test(s) shall be conducted until a
data set of five speeds, which satisfies the criteria, is obtained.

12 Preseniation of results

12.1 The maximum speed

The maximum speed of the motorcycle, v, shall be the arithmetical average of v, of\v;; measured during
the consecutiye tests and shall be rounded to the nearest whole number.

12.2 Test reIport

The presentafion of test results shall be as given in Annex B.

10 © 1SO 2010 — All rights reserved
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Annex A
(informative)

Procedure for determining the acceleration distance

A.1 General

This
motor
other

A.2

A21

bnnex gives two examples to determine an appropriate acceleration distance to en
Cycle is running at a steady maximum speed. One is the acceleration distance changing.m
s the continuous speed monitoring method.

Fest conditions

Preparation of test motorcycle

The motorcycle shall be prepared in accordance with Clause 6.

A.2.2

Theri

A23

The a

A3

A.3.1

A.3.1,

In this
meas

A.3.1,

The

Rider and riding position

der and riding position shall be as specified in Clausé 7.

Atmospheric conditions

mospheric conditions specified in Clause 10 shall be applied.

lest procedure

The acceleration distance changing method

1 General

method, the_acceleration distance is increased by an increment length and the motorg
ired at eachacceleration distance until the motorcycle reaches its maximum speed.

2 _Measurement equipment and accuracies

ol

sure that the
ethod and the

ycle speed is

A.3.1.

s H s H + P oo Q la pu |
CASUITITITTIU TUUIPTTITTIU SPTUNITTU TTT UIdUoT O olidll UT USTU.

3 Test track

The test track shall be in accordance with 9.3.1 or 9.3.2.

The straight type track shall be used whenever possible. When the loop type track is used for the test, the
measurement section shall be located at the end of the straight part of the test track and the corner of the loop
track shall be used only for the acceleration and deceleration.

For both test tracks the length of track shall be long enough to enable maximum speed to be attained.

© 1SO 2010 — All rights reserved
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The measurement section as shown in Figure A.1 shall be located at the end of the straight track or the
straight part of the loop track. The length of track shall be determined such as to allow the motorcycle to stop
safely after the measurement section.

a

b Direction

A.3.1.4 Det

The accelerafion distance shall be increased by the same increment length. The minimum increment

shall be 50 m

A.3.1.5 Test procedure for the acceleration‘distance changing method

A3.1.5.1 T
over the mea
A3.1.5.2 T

A.3.1.5.3 T
shall be calcu

Measurement section.

e

f motorcycle.
Figure A.1 — Test tracks

ermination of the increment length of acceleration distance

he photoelectric cell and the, €lectronic time counter system or equivalent system shall
surement section.

he motorcycle shall beaccelerated as quickly as possible.

ime, ¢, to run.the measurement section, L
ated using Eguation (A.1).

st shall be measured and the motorcycle spg

pt

ength

be set

ed, v,

(A1)

A.3.1.5.4 The acceleration distance shall be increased by the increment length and at least three
acceleration distances shall be tested consecutively.

A.3.1.5.5

When the measured motorcycle speed is equal to or less than the speed of the immediately prior

measurement, the acceleration distance of the prior measurement shall be adopted as the necessary
minimum distance.

An example of determination procedure is shown in Figure A.2.

12
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Y A
160
140 —0—% —0 Q
100 /
/ 1
86 j{ /
60 /
40 /
20 /
00 >
0 400 800 1200 1 600 2000 (X
Key
X  agceleration distance in metres
Y  speed in kilometres per hour
1 necessary minimum acceleration distance
Figure A.2 — Example of relationship between motorcycle speed and acceleration djstance
in the case of an-incremental length of 200 m
A.3.2| The continuous speed monitoring method
A.3.21 General
In thi§ method, the motorcycle speed is continuously measured until the motorcycle attains|its maximum

speed

A.3.2,

The s
freque
used.

in order to obtain therelationship between the motorcycle speed and acceleration distance.

2 Measurement equipment and accuracies

peed measurement equipment that can measure the motorcycle speed continuously or
ncy, €.g. GNSS (Global Navigation Satellite System) or a non-contact type speed meter
[The measurement tolerance of speed shall be within 1 km/h.

D
e

with sufficient
etc., shall be

A.3.2.3 Test track

The test track shall be as specified in 9.3.1 or 9.3.2.

The straight type track shall be used whenever possible. When the loop type track is used for the test, the
maximum speed shall be measured in the straight part and the corner part shall be used only for the
acceleration and deceleration.

A.3.2.4 Test procedure for the continuous speed monitoring method

A.3.2.41

The motorcycle shall be accelerated as quickly as possible.
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A.3.2.4.2 The motorcycle speed shall be measured continuously and the speed shall be plotted as a
function of acceleration distance (see Figure A.3).

A.3.2.4.3 The acceleration distance for the speed saturation point shall be adopted as the necessary
minimum distance.
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1 necessary minimum acceleration distance

Figure A.3 — Example of test’results of the continuous speed monitoring method
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