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SCOPE

This Regul ation applies to the braking of power-driven vehicles
individually and of trailers individually of categories M N and O
as defined in annex 7 to the Consolidated Resol ution on the
Construction of Vehicles (RE. 3). */

Thi s Regul ati on does not cover

vehicles with a design speed not exceeding 25 km h

trailers which may not be coupled to power-driven vehicles with a
desi gn speed exceeding 25 k' h

vehicles fitted for invalid drivers;

Subj ect to the applicable provisions of this Regul ation, the
equi prment, devi ces, nmethods and conditions enunerated in annex 1
are not covered by this Regulation.

DEFI NI TI ONS

For the purposes of this Regul ation

"Approval of a vehicle" means the approval of a vehicle type with
regard to braking;

"Vehi cle type" neans a category of vehicles which do not differ in
such essential respects as:

in the case of power-driven vehicle,

the vehicle category, (see paragraph 1.1. above);

the maxi num nmass, as defined in paragraph 2.16. bel ow,

the distribution of mass anpong t he axl es;

t he maxi num desi gn speed;

a different type of braking equiprment, with nore particul ar
reference to the presence or otherw se of equiprment for braking a
trailer, or any presence of an electric regenerative braking
system

the nunber and arrangerment of the axles;

the engi ne type;

the nunber and ratios of gears;

the final drive ratios;

the tyre di nensions;

in the case of trailers,

An alternative set of requirements for category M vehicles is

offered in Regulation No. 13-H Contracting Parties that are signatories both
to Regulation No. 13-H and this Regul ati on recogni ze approvals to either
Regul ation as equally valid.
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the vehicle category (see paragraph 1.1. above);

the maxi num nmass, as defined in paragraph 2.16. bel ow,

the distribution of mass anong t he axl es;

a different type of braking equipnent;

the nunmber and arrangenment of the axles;

the tyre di nensions;

"Braki ng systen neans the conbi nation of parts whose function is
progressively to reduce the speed of a noving vehicle or bring it
to a halt, or to keep it stationary if it is already halted; these

functions are specified in paragraph 5.1.2. The system consists of
the control, the transnission, and the brake proper

"Control" nmeans the part actuated directly by the driver (or in the
case of sone trailers, by an assistant) to furnish to the

transm ssion the energy required for braking or controlling it.
This energy may be the muscul ar energy of the driver, or energy
from anot her source controlled by the driver, or in appropriate
cases the kinetic energy of a trailer, or a conbination of these
various kinds of energy;

"Actuation" nmeans both application and rel ease of the control

"Transm ssion" neans the conbi nati on of conponents conprised
between the control and the brake and |inking them functionally.
The transm ssion may be nechanical, hydraulic, pneumatic, electric
or mxed. Were the braking power is derived fromor assisted by a
source of energy independent of the driver but controlled by him
the reserve of energy in the systemis |likew se part of the
transm ssi on.

The transnission is divided into two i ndependent functions: the
control transm ssion and the energy transm ssion. \Wenever the
term"transm ssion” is used alone in this Regulation, it means both
the "control transmi ssion" and the "energy transm ssion". The
control and supply lines between towi ng vehicles and trailers shal
not be considered as parts of the transm ssion

"Control transm ssion" neans the conbinati on of the conponents of
the transmi ssion which control the operation of the brakes,

i ncluding the control function and the necessary reserve(s) of
energy.

"Enerqgy transni ssion" neans the conbination of the conponents which
supply to the brakes the necessary energy for their function,

i ncluding the reserve(s) of energy necessary for the operation of

t he brakes.

"Brake" means the part in which the forces opposing the novenent of
the vehicle develop. It may be a friction brake (when the forces
are generated by friction between two parts of the vehicle noving
relatively to one another); an electrical brake (when the forces
are generated by el ectro-magnetic action between two parts of the
vehicle noving relatively to but not in contact with one another);
a fluid brake (when the forces are generated by the action of a
fluid situated between two parts of the vehicle nmoving relatively
to one another); or an engi ne brake (when the forces

are derived froman artificial increase in the braking action,
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transnmitted to the wheels, of the engine);

"Different types of braking systens" neans systens which differ in
such essential respects as:

component s having different characteristics;

a conponent nmade of materials having different characteristics, or
a conponent differing in shape or size;

a different assenbly of the conponents;

"Conponent of a braking systenf means one of the individual parts
whi ch, when assenbl ed, constitute the braking system

"Conti nuous braki ng" nmeans the braking of a conbination of vehicles
through an installation having the follow ng characteristics:

a single control which the driver actuates progressively, by a
singl e novenent, fromhis driving seat;

the energy used for braking the vehicles constituting the
conbination is furnished by the sane source (which may be the
nmuscul ar energy of the driver);

the braking installation ensures sinmultaneous or suitably-phased
braki ng of each of the constituent vehicles of the conbination,
what ever their relative positions;

"Semi - conti nuous braking" means the braking of a combination of
vehicl es through an installation having the foll ow ng
characteristics:

a single control which the driver actuates progressively, by a
single novenent, fromhis driving seat;

the energy used for braking the vehicles constituting the
combi nation is furnished by two different sources (one of which may
be the nuscul ar energy of the driver);

the braking installation ensures sinmultaneous or suitably-phased
braki ng of each of the constituent vehicles of the conbination,
what ever their relative positions;

"Automatic braking" means braking of the trailer or trailers
occurring automatically in the event of separation of conponents of
the conbi nation of coupled vehicles, including such separation
through the breakage of a coupling, the effectiveness of the
braki ng of the renmainder of the conbination not being thereby
destroyed

“Inertia (or overrun) braking" means braking by utilizing the
forces generated by the trailer's nmoving up on the tow ng vehicle;

"Progressive and graduated braking" means braking during which
within the nornmal operating range of the equi pnent, and during
actuation of the brakes (see paragraph 2.4.1. above);

the driver can at any nonent increase or decrease the braking force
by acting on the control

the braking force varies proportionally as the action on the
control (nonotonic function); and
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2.13. 3. the braking force can be easily regulated with sufficient
preci si on;

2.14. "Endurance braking systen? 1/ neans an additional braking system
having the capability to provide and to maintain a braking effect
over a long period of tinme without a significant reduction in
performance. The term "endurance braking systenf covers the
conpl ete systemincluding the control device,

2.14. 1. The endurance braking system nay conprise a single device or a
conbi nati on of several devices. Each device nmay have its own
control

2.14. 2. Control configurations for endurance braking systens:
2.14.2. 1. "I ndependent endurance braking systeni nmeans an endurance braking

system whose control device is separated fromthat of the service
and ot her braking systens,

2.14.2. 2. "Integrated endurance braking systeni 2/ neans an endurance braking
system whose control device is integrated with that of the service
braki ng systemin such a way that both endurance and service
braki ng systens are applied simultaneously or suitably phased by
operation of the conbined control device,

2.14. 2. 3. " Conbi ned endurance braki ng systemf neans an integrated endurance
braki ng system which in addition has a cut-out device, which
all ows the conbined control to apply the service braking system
al one.

2. 15. "Laden vehi cl e" neans, except where otherw se stated, a vehicle so
| aden as to attain its "maxi num mass";

2. 16. "Maxi mum nmass" neans the nmaxi num mass stated by the vehicle
manuf acturer to be technically permissible (this nmass nmay be higher
than the "pernissible maxi mum mass” | aid down by the nationa
adm ni stration);

2.17. "The distribution of mass anong the axl es" neans the distribution
of the effect of the gravity on the nass of the vehicle and/or its
contents anong the axles;

2.18. "Wheel /axl e | cad" nmeans the vertical static reaction (force) of the
road surface in the contact area on the wheel /wheels of the axle;

1/ Until uniform procedures have been agreed to calculate the
ef fects of endurance braking systens on the provisions in annex 10 to this
Regul ation, this definition does not cover vehicles fitted with regenerative
br aki ng systens.

2/ Until uniform procedures have been agreed to calculate the effects
of endurance braking systens on the provisions in annex 10 to this
Regul ation, vehicles equipped with an integrated endurance braking system
must al so be equipped with an anti-lock systemacting at |east on the service
brakes of the endurance braking systemcontrolled axle and on the endurance
braki ng systemitself, and tested according to the provisions of annex 13 to
this Regul ati on.
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"Maxi mum stationary wheel/axle | oad" nmeans the stationary
wheel /axl e | oad achi eved under the condition of the | aden vehicle;

"Electric vehicle" neans a vehicle in which the traction is
effected only by (an) electric notor(s) acting at |east on one
axl e.

"Electric regenerative braking systeni means a braking system which
allows the use of the vehicle's drive motor(s) to convert the
vehicle's kinetic energy into electrical energy during

decel erati on.

"El ectric regenerative braking control" neans a devi ce which
nodul ates the action of the electric regenerative braking system

"Electric regenerative braking systemof category A' neans an
el ectric regenerative braking systemwhich is not part of the
servi ce braking system

"Electric regenerative braking systenms of category B' neans an
el ectric regenerative braking systemwhich is part of the service
braki ng system

"Electric state of charge" neans the instantaneous ratio of
electric quantity of energy stored in the traction battery relative
to the maxi mum quantity of electric energy which could be stored in
this battery.

"Traction battery" means an assenbly of accunulators constituting
the storage of energy used for powering the traction notor(s) of
the vehicle.

"Hydraulic braking systemwith stored energy" means a braking
system where energy is supplied by a hydraulic fluid under
pressure, stored in one or nore accunmulators fed fromone or nore
pressure punps, each fitted with a nmeans of limting the pressure
to a nmaxi num value. This value shall be specified by the
manuf act urer;

"Si mul t aneous | ockup of the front and rear wheels" refers to the
condition when the tine interval between the first occurrence of

| ockup of the last (second) wheel on the rear axle and the first
occurrence of lockup on the last (second) wheel on the front axle
is less than 0.1 second. */

"Electric control line" means the electrical connection between
power -driven vehicle and trailer which provides the braking contro
function to the trailer. It conprises the electrical wiring and

connector and includes the parts for data conmunication and the
electrical energy supply for the trailer control transm ssion.

"Data comuni cation" nmeans the transfer of digital data under the
rul es of a protocol.

"Point-to-point" neans a topology of a communication network wth
only two units. Each unit has an integrated termination resistor
for the conmmunication |ine.

*/

For the definition of "actuation", see paragraph 2.4.1

(correction of re-nunbering).
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"Coupling force control™ neans a systenifunction to bal ance
automatically the braking rate of towing vehicle and trailer.

"Nomi nal val ue" definitions for braking reference perfornance are
required to put a value on the transfer function of the braking
system relating output to input for vehicles individually and when
used in conbination.

"Nominal value" is defined, for a power-driven vehicle, as the
characteristic which can be denonstrated at Type Approval and which
relates the braking rate of the vehicle on its own to the |evel of
the braking input variable.

"Nom nal value" is defined, for a trailer, as the characteristic
whi ch can be denonstrated at Type Approval and which relates the
braking rate to the coupling head signal.

"Nomi nal denmand value" is defined, for coupling force control, as
the characteristic which relates the coupling head signal to the
braki ng rate and which can be denonstrated at Type Approval, wthin
the limts of the conpatibility bands of annex 10.

APPLI CATI ON FOR APPROVAL

The application for approval of a vehicle type with regard to
braki ng shall be submtted by the vehicle nanufacturer or by his
duly accredited representative.

It shall be acconpani ed by the undernentioned docunents in
triplicate and by the follow ng particul ars:

a description of the vehicle type with regard to the itens
specified in paragraph 2.2. above. The nunbers and/or synbols
identifying the vehicle type and, in the case of power-driven
vehi cl es, the engine type shall be specified,;

a list of the conmponents, duly identified, constituting the braking
system

a di agram of assenbl ed braki ng system and an indication of the
position of its components on the vehicle;

detail ed drawi ngs of each conponent to enable it to be easily
| ocated and identified.

A vehicle, representative of the vehicle type to be approved, shal
be submitted to the Technical Service conducting the approva
tests.

The conpetent authority shall verify the existence of satisfactory
arrangenents for ensuring effective control of the confornmity of
production before type approval is granted.

APPROVAL

If the vehicle type subnmitted for approval pursuant to this
Regul ati on neets the requirenents of paragraphs 5 and 6 bel ow,
approval of that vehicle type shall be granted.

An approval nunber shall be assignhed to each type approved, its
first two digits (at present 09) shall indicate the series of
amendnents incorporating the nost recent mmjor technical amendnents
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made to the Regulation at the tinme of issue of the approval. The
same Contracting Party shall not assign the sane nunber to the sane
vehicl e type equi pped with another type of braking system or to
anot her vehicle type.

Noti ce of approval or of refusal of approval of a vehicle type
pursuant to this Regulation shall be communicated to the Parties to
the Agreenent applying this Regulation by neans of a form
confornming to the nmodel in annex 2 to this Regulation and of a
summary of the information contained in the docunents referred to
in paragraphs 3.2.1. to 3.2.4. above, the draw ngs supplied by the
applicant being in a format not exceeding A4 (210 x 297 mm), or
folded to that format, and on an appropriate scal e.

There shall be affixed, conspicuously and in a readily accessible
pl ace specified on the approval form to every vehicle conformng
to a vehicle type approved under this Regulation, an internationa
approval mark consisting of:
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4.4.1. a circle surrounding the letter "E'" foll owed by the distinguishing
nunber of the country which has granted approval, 3/ and

4.4. 2. the nunber of this Regulation, followed by the letter "R', a dash
and the approval nunber to the right of the circle prescribed in
par agraph 4.4.1. above.

4.5. However, if a vehicle of categories M or M has been approved
pursuant to the provisions of annex 5 to this Regulation, the
nunber of the Regul ation shall be followed by the letter M

4.6. If the vehicle conforns to a vehicle type approved under one or
nore other Regul ations, annexed to the Agreenent, in the country
whi ch has granted approval under this Regulation, the synbo
prescri bed in paragraph 4.4.1. need not be repeated; in such a
case, the Regul ation and approval nunbers and the additiona
synbol s of all the Regul ati ons under which approval has been
granted in the country which has granted approval under this
Regul ation shall be placed in vertical columms to the right of the
synbol prescribed in paragraph 4.4.1. above.

4. 7. The approval mark shall be clearly |egible and be indelible.

4. 8. The approval mark shall be placed close to or on the vehicle data
pl at e.

4.9. Annex 3 to this Regul ation gives exanpl es of arrangenents of
approval narks.

SPECI FI CATI ONS
1. Cener al

101, Br aki ng system

1,11, The braki ng system shall be so designed, constructed and fitted as
to enable the vehicle in normal use, despite the vibration to which
it may be subjected, to conply with the provisions of this
Regul ati on.

3/ 1 for Gernmany, 2 for France, 3 for Italy, 4 for the Netherl ands,
5 for Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for
Spain, 10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxembourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Dennmark, 19 for Ronania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Geece, 24 for Ireland, 25 for Croatia, 26 for
Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant), 31 for
Bosni a and Her zegovina, 32 for Latvia, 33 (vacant), 34 for Bulgaria,
35-36 (vacant), 37 for Turkey, 38-39 (vacant), 40 for The former Yugoslav
Republic of Macedonia, 41 (vacant), 42 for the European Conmunity (Approvals
are granted by its Menber States using their respective ECE synbol), 43 for
Japan, 44 (vacant), 45 for Australia and 46 for Ukraine. Subsequent nunbers
shal | be assigned to other countries in the chronol ogical order in which they
ratify or accede to the Agreenment Concerning the Adoption of Uniform Technica
Prescriptions for Weel ed Vehicles, Equipment and Parts which can be Fitted
and/ or be Used on Weel ed Vehicles and the Conditions for Reciproca
Recogni ti on of Approvals Granted on the Basis of these Prescriptions, and the
nunbers thus assigned shall be conmuni cated by the Secretary-General of the
United Nations to the Contracting Parties to the Agreenent.
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In particular, the braking systemshall be so designed, constructed
and fitted as to be able to resist the corrodi ng and agei ng
phenonena to which it is exposed.

Brake linings shall not contain asbestos.

The effectiveness of the braking systens, including the electric
control line, shall not be adversely affected by nagnetic or
electrical fields. This shall be denobnstrated by conpliance with
Regul ati on No. 10, 02 series of amendnents.

A failure detection signal may interrupt nonentarily (< 10 ns) the
demand signal in the control transnission, provided that the
braki ng perfornmance is thereby not reduced.

Functions of the braking system

The braki ng system defined in paragraph 2.3. of this Regulation
nmust fulfil the follow ng functions:

Servi ce braking system

The service braking system nust nmake it possible to control the
noverment of the vehicle and to halt it safely, speedily and
effectively, whatever its speed and | oad, on any up or down
gradient. It nust be possible to graduate this braking action.
The driver nust be able to achieve this braking action fromhis
driving seat without renoving his hands fromthe steering control

Secondary braking system

The secondary braki ng system nust nake it possible to halt the
vehicle within a reasonable distance in the event of failure of the
service braking system It nmust be possible to graduate this
braking action. The driver nust be able to obtain this braking
action fromhis driving seat while keeping at |east one hand on the
steering control. For the purposes of these provisions it is
assuned that not nore than one failure of the service braking
system can occur at one tine.

Par ki ng braki ng system

The parki ng braking system nust nake it possible to hold the
vehicle stationary on an up or down gradient even in the absence of
the driver, the working parts being then held in the | ocked
position by a purely nmechanical device. The driver nust be able to
achieve this braking action fromhis driving seat, subject, in the
case of a trailer, to the provisions of paragraph 5.2.2.10. of this
Regul ation. The trailer air brake and the parking braking system
of the towing vehicle may be operated sinultaneously provided that
the driver is able to check, at any tine, that the parking brake
performance of the vehicle conbination, obtained by the purely
mechani cal action of the parking braking system is sufficient.

Connections, for conpressed-air braking systens, between power-
driven vehicles and trailers

The connections of the conpressed-air braking systens between
power -driven vehicles and trailers shall be provided according to
paragraphs 5.1.3.1.1., 5.1.3.1.2. or 5.1.3.1.3.

One pneunmatic supply line and one pneunatic control |ine;
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5.1.3.1.2. One pneunatic supply line, one pneurmatic control |ine and one
el ectric control Iine;

5.1.3.1.3. One pneunatic supply line and one electric control line; this
option is subject to footnote 4/.

5.1.3.2. The electric control |ine of the power-driven vehicle shall provide
infornati on as to whether the requirenents of paragraph 5.2.1.18.2.
can be satisfied by the electric control line, wthout assistance
fromthe pneumatic control line. It shall also provide information
as to whether it is equipped according to paragraph 5.1.3.1.2. with
two control lines or according to paragraph 5.1.3.1.3. with only an
electric control line.

5.1.3.3. A power -driven vehicl e equi pped according to paragraph 5.1.3.1.3.
shal | recogni ze that the coupling of a trailer equi pped according
to paragraph 5.1.3.1.1. is not conpatible. Wen such vehicles are
electrically connected via the electric control line of the tow ng
vehicle, the driver shall be warned by the red optical warning
signal specified in paragraph 5.2.1.29.1.1. and when the systemis
energi zed, the brakes on the tow ng vehicle shall be autonatically
applied. This brake application shall provide at |east the
prescri bed parking braking perfornmance required by paragraph 2.3. 1.
of annex 4 to this Regul ation.

5.1.3. 4. In the case of a power-driven (tow ng) vehicle equipped with two
control lines as defined in paragraph 5.1.3.1.2., both contro
signals shall be present at the coupling head and connector. Wen
such a power-driven vehicle is electrically connected to a trailer
which is al so equipped with two control lines as defined in
paragraph 5.1.3.1.2., both signals shall be present at the trailer
and the trailer shall decide which control signal to use. |If there
is an electric control signal at the trailer which is not
acconpani ed by a correspondi ng pneumati c control signal when the
service braking control is applied, the driver shall be warned,
fromthe trailer, by the separate yell ow warning signal specified
in paragraph 5.2.1.29.2.

5.1.3.5. A trailer my be equi pped as defined in paragraph 5.1.3.1.3.,
provided that it can only be operated in conjunction with a power-
driven vehicle with an electric control line which satisfies the
requi renents of paragraph 5.2.1.18.2. 1|In any other case, the
trailer, when electrically connected, shall automatically apply the
brakes or renmain braked. The driver shall be warned by the
separate yell ow warning signal specified in paragraph 5.2.1.28. 2.

5.1.3.6. The electric control line shall conformto ISOD'S 11992-1 and
11992-2:[1996] and be a point-to-point type using the seven pin
connector 1SO DS 7638:1996. *****/ Nevert hel ess, other
informati on may be transferred by this line provided that this
conforns to I1SO DS 11992-3:[1996] and that braking functions have
priority and are naintained in the normal and failed nodes. The
transm ssion of other information shall not delay braking
functi ons.

4/ Until uniformtechnical standards have been agreed, which ensure
conmpatibility and safety, connections between power-driven vehicles and
trailers conform ng to paragraph 5.1.3.1.3. shall not be permtted.

*/ The SO DS 7638: 1996 connector may be used for 5 pin or 7 pin
applications, as appropriate.
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When a power-driven vehicle is equipped with an electric contro
line and electrically connected to a trailer equipped with an
electric control line, a continuous failure (> 40 ns) within the
electric control line shall be detected in the power-driven vehicle
and shall be signalled to the driver by the yellow warning signa
specified in paragraph 5.2.1.29.1.2., when such vehicles are
connected via the electric control line.

If the operation of the parking braking systemon the power-driven
vehicl e al so operates a braking systemon the trailer, as permtted
by paragraph 5.1.2.3., then the follow ng additional requirenents
shal | be net:

When the power-driven vehicle is equipped according to

paragraph 5.1.3.1.1., the actuation of the parking brake system of
the power-driven vehicle shall actuate a braking systemon the
trailer via the pneumatic control line.

When the power-driven vehicle is equipped according to

paragraph 5.1.3.1.2., the actuation of the parking brake system on
the power-driven vehicle shall actuate a braking systemon the
trailer as prescribed in paragraph 5.1.3.7.1. |In addition, the
actuation of the parking brake system nay al so actuate a braking
systemon the trailer via the electric control I|ine.

When the power-driven vehicle is equipped according to

paragraph 5.1.3.1.3. or, if it satisfies the requirenents of
paragraph 5.2.1.18.2. without assistance fromthe pneumatic contro
line, paragraph 5.1.3.1.2., the actuation of the parking braking
system on the power-driven vehicle shall actuate a braking system
on the trailer via the electric control line. Wen the electrica
energy for the braking equi pnent of the power-driven vehicle is
swi tched off, the braking of the trailer shall be effected by
evacuation of the supply line (in addition, the pneumatic contro
line nmay renmain pressurised); the supply line may only renain
evacuated until the electrical energy for the braking equi pnent of
the power-driven vehicle is restored and sinultaneously the braking
of the trailer via the electric control line is restored.

Shut - of f devi ces which are not automatically actuated shall not be
permitted. 1In the case of articul ated vehicle conbinations, the
flexi bl e hoses and cables shall be a part of the power-driven
vehicle. In all other cases, the flexible hoses and cabl es shal
be a part of the trailer

Provisions for the periodic technical inspection of braking
syst ens.

The braki ng system shall be so designed that the conponents of the
braki ng system of which the function and efficiency Is influenced
by wear, can easily be checked.

For the purpose of determning the in-use braking forces of each
axle of the vehicle, with a conpressed-air braking system air
pressure test connections are required:

In each independent circuit of the braking system at the closest
readi |y accessible position to the brake cylinder which is the

| east favourably placed as far as the response tine described in
annex 6 is concerned.

In a braking systemwhich incorporates a pressure nodul ati on device
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as referred to in paragraph 7.2. of annex 10, located in the
pressure |ine upstream and downstream of this device at the cl osest
accessi ble position. If this device is pneumatically controlled an
addi tional test connection is required to sinulate the | aden
condition. Were no such device is fitted, a single pressure test
connection, equivalent to the downstream connector nentioned above,
shal | be provided. These test connections shall be so |ocated as
to be easily accessible fromthe ground or within the vehicle.
5.1.4.2.3. At the closest readily accessible position to the |east favourably
pl aced energy storage device within the nmeaning of paragraph 2. 4.
of annex 7, Section A
5.1.4.2.4 In each independent circuit of the braking systemso it is possible
to check the input and output pressure of the conplete transm ssion
l'ine.
5.1.4.2.5. The pressure test connections shall conply with clause 4 of
| SO St andard 3583:1984.
5.1.4.3 The accessiblility of required pressure test connections shall not
be obstructed by nodifications and assenbly of accessories or the
vehi cl e body.
5.1.4.4 It shall be possible to generate nmaxi mum braking forces under
static conditions on a rolling road or roller brake tester
5.1.4.5 Data for braking systens:
5.1.4.5.1. The data of the conpressed-air braking systemfor the functiona
and efficiency test nust be specified at the vehicle in a visible
position in indelible form or made freely avail abl e i n anot her way
(e.g. handbook, electronic data recorder).
5.1.4.5.2. for vehicles equipped with conpressed-air braking systens at | east
the followi ng data are required:
Pneurmati c characteristic data
conpr essor/ unl oader val ve Y Max. cut-out pressure | Mn. cut-in pressure
T bar S bar
Four-circuit protection valve Static closing pressure = ............. bar
Trailer control valve or Correspondi ng delivery pressure for a
rel ay energency val ve, control pressure of 3.0 bar
as appropriate T bar
M ni mum desi gn pressure in
the service braking system
for calculation (V1
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Axl e(s)
Brake cylinder type ® / / /
Service / Parking
Maxi num stroke ¥ s_ = .. ... .. mm
Lever length ® = ... . . .. ... ..... nm
Not es: Not applicable for trailers;

o
N

. 2.1,

L 2. 2.

. 2. 3.

. 2.4,

. 2. 5.

.2.6.

(2 \When different frommninumecut-in pressure
3 Only applicable for trailers.

Characteristics of braking systens
Vehi cl es of categories Mand N

The set of braking systens with which a vehicle is equipped nust
satisfy the requirenents laid down for service, secondary and
par ki ng braki ng systemns.

The systens providing service, secondary and parki ng braki ng may
have common conponents so long as they fulfil the follow ng
condi ti ons:

there nmust be at least two controls, independent of each other
and readily accessible to the driver fromhis normal driving
position.

For all categories of vehicles, except M and M, every brake
control (excluding an endurance braking systemcontrol) shall be
desi gned such that it returns to the fully off position when

rel eased. This requirenent shall not apply to a parking brake
control (or that part of a conbined control) when it is

mechani cally | ocked in an applied position;

the control of the service braking system nust be independent of
the control of the parking braking system

if the service braking system and the secondary braking system
have the sane control, the effectiveness of the |Iinkage between
that control and the different conponents of the transm ssion
systems nust not be liable to dimnish after a certain period of
use;

if the service braking systemand the secondary braking system
have t he sanme control, the parking braking system nust be so
designed that it can be actuated when the vehicle is in notion.
This requirenent shall not apply if the vehicle's service
braki ng system can be actuated, even partially, by neans of an
auxiliary control

Wthout prejudice to the requirenments of paragraph 5.1.2.3. of
this Regulation, the service braking systemand the parking
braki ng system may use conmon conponents in their

transm ssion(s), provided that in the event of a failure in any
part of the transnission(s) the requirenents for secondary
braking are still ensured,;

in the event of breakage of any conponent other than the brakes
(as defined in paragraph 2.6. of this Regul ation) or the
conponents referred to in paragraph 5.2.1.2.8. below, or of any
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5.2.1.2.7.

5.2.1.2.7.1.

5.2.1.2.7.2.

5.2.1.2.8.

5.2.1.3.

5.2.1. 4.

other failure of the service braking system (mal function

partial or total exhaustion of an energy reserve), the secondary
braki ng systemor that part of the service braking system which
is not affected by the failure, nust be able to bring the
vehicle to a halt in the conditions prescribed for secondary

br aki ng;

In particular, where the secondary braking system and the
service braking system have a conmon control and a common
transm ssi on:

if service braking is ensured by the action of the driver's
muscul ar energy assisted by one or nore energy reserves,
secondary braking rmust, in the event of failure of that

assi stance, be capabl e of being ensured by the driver's nuscul ar
energy assisted by the energy reserves, if any, which are
unaffected by the failure, the force applied to the control not
exceedi ng the prescribed maxi ng;

if the service braking force and transni ssion depend excl usively
on the use, controlled by the driver, of an energy reserve,
there must be at |least two conpletely independent energy
reserves, each provided with its own transm ssion |ikew se

i ndependent; each of them nmay act on the brakes of only two or
nore wheels so selected as to be capabl e of ensuring by
thensel ves the prescribed degree of secondary braki ng w thout
endangering the stability of the vehicle during braking; in
addition, each of the aforesaid energy reserves nust be equi pped
with a warning device as defined in paragraph 5.2.1.13. bel ow.
In each service braking circuit in at |east one of the air
reservoirs a device for draining and exhausting is required in
an adequate and easily accessible position;

certain parts, such as the pedal and its bearing, the master
cylinder and its piston or pistons (hydraulic systens), the
control valve (hydraulic and/or pneunmatic systens), the |inkage
bet ween the pedal and the master cylinder or the control valve,
the brake cylinders and their pistons (hydraulic and/or
pneunmatic systens), and the |ever-and-cam assenblies of brakes,
shall not be regarded as liable to breakage if they are anply

di mensi oned, are readily accessible for maintenance, and exhibit
safety features at |east equal to those prescribed for other
essential conponents (such as the steering |inkage) of the
vehicle. Any such part as aforesaid whose failure would nmake it
i mpossible to brake the vehicle with a degree of effectiveness
at least equal to that prescribed for secondary braking nmust be
made of metal or of a material with equivalent characteristics
and nust not undergo notable distortion in nornmal operation of

t he braking systens.

Where there are separate controls for the service braking system
and the secondary braking system sinmultaneous actuation of the
two controls nmust not render both the service braking system and
the secondary braking systeminoperative, either when both
braki ng systens are in good working order or when one of themis
faulty.

The service braking system must, whether or not it is conbi ned
with the secondary braking system be such that in the event of
failure in a part of its transm ssion a sufficient nunber of
wheels are still braked by actuation of the service brake
control; these wheels must be so selected that the residua
performance of the service braking systemsatisfies the
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requi renents laid down in paragraph 2.4. of annex 4 to this
Regul ati on.

However, the foregoing provisions shall not apply to tractor
vehicles for sem -trailers when the transm ssion of the sem -
trailer's service braking systemis independent of that of the
tractor vehicle's service braking system

The failure of a part of a hydraulic transni ssion system shal
be signalled to the driver by a device conprising a red warning
signal, as specified in paragraph 5.2.1.29.1.1. Alternatively,
the lighting up of this device when the fluid in the reservoir
is below a certain level specified by the manufacturer shall be
permtted.

Where use is nade of energy other than the nuscul ar energy of
the driver, there need not be nore than one source of such
energy (hydraulic punp, air conpressor, etc.), but the means by
whi ch the device constituting that source is driven nust be as
safe as practicabl e.

In the event of failure in any part of the transm ssion of a
braking system the feed to the part not affected by the failure
nmust continue to be ensured if required for the purpose of
halting the vehicle with the degree of effectiveness prescribed
for residual and/or secondary braking. This condition nust be
nmet by neans of devices which can be easily actuated when the
vehicle is stationary, or by automatic neans.

Furthernore, storage devices |located down-circuit of this device
must be such that in the case of a failure in the energy supply
after four full-stroke actuations of the service brake control,
under the conditions prescribed in paragraph 1.2. of annex 7 to
this Regulation, it is still possible to halt the vehicle at the
fifth application, with the degree of effectiveness prescribed
for secondary braking.

However, for hydraulic braking systens with stored energy, these
provi sions can be considered to be net provided that the

requi renents of paragraph 1.2.2. of Part C of annex 7 to this
Regul ation, are satisfied.

The requirenents of paragraphs 5.2.1.2., 5.2.1.4. and 5.2.1.5.
of this Regul ation nust be nmet wi thout the use of any automatic
device of a kind such that its ineffectiveness ni ght pass
unnoti ced through the fact that parts nornmally in a position of
rest cone into action only in the event of failure in the

br aki ng system

The service braking system
shall act on all the wheels of the vehicle;

shall distribute its action appropriately anmong the axles; in
the case of vehicles with nore than two axles, in order to avoid
wheel -1 ocki ng or glazing of the brake |inings, the brake force
on certain axles may be reduced to zero automatically when
carrying a nuch reduced | oad, provided that the vehicle neets
all the performance requirenments prescribed in annex 4 to this
Regul ati on.
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5.2.1.8. The action of the service braking systemshall be distributed
bet ween the wheels of one and the sanme axle symmetrically in
relation to the |ongitudinal nmedian plane of the vehicle.
Conpensation and functions, such as anti-lock, which may cause
deviations fromthis symetrical distribution, and functions,
such as traction control, which may cause application of the
brakes not directly controlled by the driver, shall be
decl ared. 5/

5.2.1.8.1. Conpensation by the electric control transmnission for

deterioration or defect within the braking systemshall be
indicated to the driver by neans of the yell ow warni ng signa
specified in paragraph 5.2.1.29.1.2. This requirenment shal
apply for all conditions of |oading when conpensation exceeds
the following limts:

5.2.1.8.1.1. a difference in transverse braking pressures on any axle:

(a) of 25 per cent of the higher value for vehicle
decel erations > 2m sec?

(b) a value corresponding to 25 per cent at 2m sec’® for
decel erations belowthis rate.

5.2.1.8.1.2. an individual conpensating value on any axle:

(a) > 50 per cent of the nom nal value for vehicle
decel erations > 2 nis?

(b) a value corresponding to 50 per cent of the nom nal val ue
at 2nms? for decelerations belowthis rate.

5.2.1.8.2. Conpensation as defined above, is permtted only when the
initial brake application is made at vehicle speeds greater
than 10 knih

5.2.1.9. Mal functions of the electric control transm ssion shall not

apply the brakes contrary to the driver's intentions.

5.2.1.10. The service braking system and the parking braking system nust
act on braking surfaces pernanently connected to the wheels
t hrough conponents of adequate strength. No braking surface
shal | be capabl e of being disconnected fromthe wheels; however,
in the case of the service braking systemand the secondary
braki ng system such disconnection of the braking surfaces shal
be permitted provided that it is only monentary, for instance
during a change of gear, and that both the service braking and
the secondary braking continue to operate with the prescribed
degree of effectiveness. In addition, disconnections as
aforesaid shall be permitted in the case of the parking braking
systemon condition that it is controlled exclusively by the
driver fromhis driving seat by a systemincapabl e of being
brought into action by a | eak

5.2.1.11. Wear of the brakes nust be capable of being easily taken up by

5/ Adequate performance specifications and the associated test
procedures shall be presented by the nmanufacturer and shall be subject to
di scussi on and agreenent by the Technical Service (unless already covered by
the present Regulation). For this purpose, the manufacturer shall provide
docunent ati on which covers: system|layout, description of functions and
saf ety concept.
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nmeans of a system of manual or automatic adjustment. In
addition, the control and the conponents of the transm ssion and
of the brakes nust possess a reserve of travel and, if

necessary, suitable neans of conpensation such that, when the
brakes becone heated, or the brake Iinings have reached a
certain degree of wear, effective braking is ensured w thout

i medi at e adj ust nent bei ng necessary.

Wear adj ustnent shall be automatic for the service brakes.
Howewer, the fitting of automatic adjustnent devices is optiona
for off-road vehicles of categories N, and N, and for rear brakes
of vehicles of categories M and N,. Autonatic wear adjustnent
devi ces shall be such that after heating foll owed by cooling of
the brakes, effective braking is still ensured. |In particular
the vehicle shall remain capable of normal running after the
tests conducted in accordance with paragraph 1.5. (Type-| test)
and paragraph 1.6. (Type-1l test) of annex 4 to this Regul ation

It shall be possible to easily check this wear on service brake
linings fromthe outside or underside of the vehicle utilizing
only the tools or equipnment normally supplied with the vehicle,
for instance by the provision of appropriate inspection holes or
by sone other neans. Alternatively, acoustic or optical devices
warning the driver at his driving position when |ining

repl acenent is necessary are acceptable. The renoval of front
and/or rear wheels is pernmitted for this purpose on category M
and N, vehicles only.

The yel |l ow warni ng signal specified in paragraph 5.2.1.29.1.2.
may be used as the optical warning signal.

In hydraulic-transm ssion braking systens, the filling ports of
the fluid reservoirs nust be readily accessible; in addition,
the receptacl es containing the reserve fluid nmust be so desi gned
and constructed that the level of the reserve fluid can be
easily checked wi thout the receptacles having to be opened. |If
this latter condition is not fulfilled, the red warning signa
specified in paragraph 5.2.1.29.1.1. shall draw the driver’s
attention to any fall in the level of reserve fluid liable to
cause a failure of the braking system The type of fluid to be
used in the hydraulic transm ssion braking systens shall be
identified by the synbol in accordance with figure 1 or 2 of
Standard | SO 9128:1987. The synbol nust be affixed in a visible
position in indelible formw thin 100 mmof the filling ports of
the fluid reservoirs; additional information may be provi ded by
the manufacturer.

War ni ng devi ce

Any vehicle fitted with a service brake actuated from an energy
reservoir nust, where the prescribed secondary braking
performance cannot be obtai ned by neans of this braking system
wi t hout the use of the stored energy, be provided with a warning
device, in addition to a pressure gauge, where fitted, giving an
optical or acoustic signal when the stored energy, in any part
of the system falls to a value at which wi thout re-charging of
the reservoir and irrespective of the |oad conditions of the
vehicle, it is possible to apply the service brake control a
fifth tine after four full-stroke actuations and obtain the
prescri bed secondary braking performance (without faults in the
service brake transnission and with the brakes adjusted as
closely as possible). This warning device nmust be directly and
permanently connected to the circuit. Wen the engine is
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5.2.1.13. 1. 1.

5.2.1.13. 1. 2.

5.2.1.14.

5.2.1.15.

5.2.1.16.

5.2.1.17.

runni ng under nornal operating conditions and there are no
faults in the braking system as is the case in approval tests
for this type, the warning device nust give no signal except
during the tine required for charging the energy reservoir(s)
after start-up of the engine. The red warning signal specified
in paragraph 5.2.1.29.1.1. shall be used as the optical warning
si gnal

However, in the case of vehicles which are only considered to
comply with the requirements of paragraph 5.2.1.5.1. of this
Regul ation by virtue of meeting the requirenents of

paragraph 1.2.2. of Part C of annex 7 to this Regulation, the
war ni ng devi ce shall consist of an acoustic signal in addition
to an optical signal. These devices need not operate

si mul t aneously, provided that each of them neet the above
requi renents and the acoustic signal is not actuated before the
optical signal. The red warning signal specified in

paragraph 5.2.1.29.1.1. shall be used as the optical warning
si gnal

Thi s acoustic device nmay be rendered inoperative while the
handbrake is applied and/or, at the choice of the manufacturer,
in the case of automatic transmission the selector is in the
"Par k" position.

Wthout prejudice to the requirenents of paragraph 5.1.2.3. of
this Regulation, where an auxiliary source of energy is
essential to the functioning of a braking system the reserve of
energy must be such as to ensure that, if the engine stops or in
the event of a failure of the neans by which the energy source
is driven, the braking performance remai ns adequate to bring the
vehicle to a halt in the prescribed conditions. In addition, if
the nuscular effort applied by the driver to the parking braking
systemis reinforced by a servo device, the actuation of the
par ki ng braki ng system nust be ensured in the event of a failure
of the servo device, if necessary by using a reserve of energy

i ndependent of that normally supplying the servo device. This
reserve of energy may be that intended for the service braking
system

In the case of a power-driven vehicle to which the coupling of a
trailer equipped with a brake controlled by the driver of the
towi ng vehicle is authorized, the service braking systemof the
towi ng vehicle nust be equi pped with a device so designed that
in the event of failure of the trailer's braking system or in
the event of an interruption in the air supply pipe (or of such
ot her type of connection as may be adopted) between the tow ng
vehicle and its trailer, it shall still be possible to brake the
towi ng vehicle with the effectiveness prescribed for secondary
braking; it is accordingly prescribed, in particular, that this
device shall be situated on the tow ng vehicle.

I f the pneumatic/hydraulic auxiliary equi pment nmust be supplied
with energy in such a way that during its operation the

prescri bed decel erati on val ues can be reached and that even in
the event of danmage to the source of energy the operation of the
auxiliary equi pment cannot cause the reserves of energy feeding
the braking systens to fall below the |evel indicated in

par agraph 5.2.1.13. above.

If the trailer is of category O or O, the service braking system
must be of the continuous or sem -continuous type.
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In the case of a vehicle authorized to tow a trailer of category
O, or Q, its braking systenms nust satisfy the follow ng
condi tions:

when the tow ng vehicle's secondary braking system conmes into
action, there nust also be a graduated braking action in the
trailer;

in the event of failure of the tow ng vehicle's service braking
system where that system consists of at |east two i ndependent
parts, the part or parts not affected by the failure should be
capabl e of partially or fully actuating the brakes of the
trailer. It nust be possible to graduate this braking action.
If this operation is achieved by a valve which is normally at
rest, then such a valve may only be incorporated if its correct
functioning can easily be checked by the driver, either from
within the cab or fromoutside the vehicle, w thout the use of
tool s;

in the event of a failure (e.g. breakage of or |eak) in one of
the pneunatic connecting lines, interruption or defect in the
electric control line, it shall neverthel ess be possible for the
driver fully or partially to actuate the brakes of the trailer
by nmeans either of the service braking control or of the
secondary braking control or of the parking braking control,

unl ess the failure automatically causes the trailer to be braked
with the performance prescribed in paragraph 3.3. of annex 4 to
this Regul ation.

the automatic braking in paragraph 5.2.1.18.3. above shall be
considered to be nmet when the follow ng conditions are
fulfilled:

when the designated brake control of the controls mentioned in
paragraph 5.2.1.18.3. above, is fully actuated, the pressure in
the supply Iine nust fall to 1.5 bar within the follow ng two
seconds;

when the supply line is evacuated at the rate of at least 1 bar
per second the automatic braking of the trailer nust start to
operate before the pressure in the supply line falls to 2 bar.

in the event of a failure in one of the control |ines connecting
two vehicl es equi pped according to paragraph 5.1.3.1.2., the
control line not affected by the failure shall automatically

ensure the braking performance prescribed for the trailer in
par agraph 3.1. of annex 4.

In the case of a power-driven vehicle equipped to draw a trailer
with electrical braking system according to paragraph 1.1. of
annex 14 to this Regulation, the follow ng requirenents shall be
met :

the power supply (generator and battery) of the power-driven
vehicle shall have a sufficient capacity to provide the current
for an electrical braking system Wth the engine running at
the idling speed recommended by the manufacturer and al

el ectrical devices supplied by the manufacturer as standard
equi prent of the vehicle switched on, the voltage in the

electrical lines shall at nmaxi mumcurrent consunption of the
el ectrical braking system (15 A) not fall below the val ue
of 9.6 V neasured at the connection. The electrical |ines shal

not be capabl e of short circuiting even when overl oaded;
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5.2.1.19.2.

5.2.1.19.3.

5.2.1.25.2. 2.

in the event of a failure in the towing vehicle's service
braki ng system where that system consists of at |east two

i ndependent parts, the part or parts not affected by the failure
shoul d be capable of partially or fully actuating the brakes of
the trailer;

the use of the stop-lanp switch and circuit for actuating the
electrical braking systemis permssible only if the actuating
line is connected in parallel with the stop-lanp and the

exi sting stop-lanp switch and circuit are capable of taking the
extra | oad.

In the case of a pneumatic service braking system conprising two
or nore independent sections, any |eakage between those sections
at or downstream of the control shall be continuously vented to
at nosphere.

In the case of a power-driven vehicle authorized to tow a
trailer of categories O, or O, the service braking system of the
trailer nay only be operated in conjunction with the service,
secondary or parking braking system of the tow ng vehicle.

Power -driven vehicles of categories M, M, N, and N, with not
nore than four axles shall be equipped with anti-Ilock systens of
category 1 in accordance with annex 13 to this Regul ation

Power - dri ven vehicles of category M equi pped with tenporary-use
spare wheel s/tyres shall satisfy the technical requirenents of
annex 3 to Regul ation No. 64.

Power -driven vehicles authorized to tow a trailer equipped with
an anti-lock systemshall also be equipped with a speci al

el ectrical connector, conforming to ISODIS 7638:1996 */, for
the electric control transnission and/or the anti-lock systens
of trailers

Addi tional requirenments for electric vehicles of categories M,
M, N, and category N, < 5 tonnes

El ectric vehicles fitted with an electric regenerative braking
system of category A

The electric regenerative braking shall only be actuated by the
accel erator control and/or the gear sel ector neutral position
for vehicles of category M or N,.

In addition, for vehicles of categories M and N, (< 5 tonnes),
the electric regenerative braking control can be a separate
switch or |ever.

El ectric vehicles fitted with an electric regenerative braking
system of category B

It shall not be possible to disconnect partially or totally one
part of the service braking systemother than by an automatic
devi ce.

The service braking system shall have only one control device.

*/ The I1SODIS 7638: 1996 connector nmay be used for 5 pin or 7 pin

applications,

as appropriate.
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5.2.1.25.2.3. For electric vehicles fitted with an electric regenerative
braki ng system of both categories, all the rel evant
prescriptions shall apply except paragraph 5.2.1.25.1.1

In this case, the electric regenerative braking my be actuated
by the accelerator control and/or the gear selector neutra
position for vehicles of category M or N.

Additionally, the action on the service braking control nust not
reduce the above braking effect generated by the rel ease of
accel erator control

5.2.1.25.2.4. The service braking systemshall not be adversely affected by
the di sengagenent of the motor(s) or by the gear ratio used.

5.2.1.25.2.5. |If the operation of the electric conponent of braking is ensured
by a relation established between the information conming from
the control of the service brake and the braking force at the
respective wheels, a failure of this relation |leading to the
nodi fication of the braking distribution anong the axles
(annex 10 or 13, whichever is applicable) nust be signalled to
the driver by an optical warning signal at the latest at the
nonment when the control is actuated and this signal shall remain
it as long as this defect exists and that the vehicle contro
switch (key) is in the "ON' position.

5.2.1.25.3. The operation of the electric regenerative braking nust not be
adversely affected by nagnetic or electric fields.

5.2.1.25. 4. For vehicles equipped with an anti-lock device, the anti-Iock
device shall control the electric regenerative braking system

5.2.1.26. Speci al additional requirenents for the electric transmn ssion of
the parking braking system

5.2.1.26.1. In the case of a failure within the electric transm ssion, any
uni nt ended actuation of the parking braking systemshall be
prevent ed.

5.2.1.26.2. In the case of a break in the wiring within the electric contro

transmission, it shall remain possible to apply the parking
braking systemfromthe driver's seat and achi eve the parking
braki ng performance specified in paragraph 2.3.1. of annex 4 to

this Regulation. It shall also be possible to rel ease the
par ki ng braking system if necessary by the use of an auxiliary
rel ease device carried/fitted on the vehicle. |In the case of

vehicl es of categories M and N, the engi ne/ manual transm ssion
or the automatic transm ssion (park position) nay be used to
achi eve the above perfornance.

5.2.1.26.2.1. A break in the supply of electricity and/or in the wiring within
the electric transm ssion of the parking braking systemshall be
signalled to the driver by the yell ow warning signal specified
in paragraph 5.2.1.29.1.2.

5.2.1.26.3. Auxi liary equipnent may draw its energy fromthe energy reserve
of the electric transm ssion of the parking braking system
provi ded that the actuation of the parking braking systemw ||
not be affected. 1In addition, where the energy reserve is al so
used by the service braking system the requirenents of
paragraph 5.2.1.27.7. shall apply.

5.2.1.26.4. After the ignition/start switch which controls the electrica
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energy for the braking equi pnent has been switched off and/or
the key renoved, it shall renmain possible to apply the parking
braki ng system whereas rel easing shall be prevented.
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5.2.1.27. Speci al additional requirements for service braking systens with
electric control transm ssion

5.2.1.27.1. Wth the parking brake rel eased, the service braking system
shall be able to generate a static total braking force at |east
equi valent to that produced during the Type-0 test, even when
the ignition/start switch has been swi tched of f and/or the key
has been renoved. |In the case of power-driven vehicles
authorized to tow trailers of category Q or Q, such vehicles
shall provide a full control signal for the service braking
systemof the trailer. 1t should be understood that sufficient
energy is available in the energy transnission of the service
braki ng system

5.2.1.27.2. In the case of a single tenporary failure (< 40 ns) within the
electric control transmi ssion (e.g. non-transmitted signal or
data error) there shall be no distinguishable effect on the
servi ce braking performance.

5.2.1.27.3. A continuous failure (> 40 nms) within the electric contro
transm ssion 6/, excluding its energy reserve shall be indicated
to the driver by the red or yellow warning signal specified in
paragraphs 5.2.1.29.1.1. and 5.2.1.29.1.2., respectively, as
appropriate. Wen the prescribed service braking perfornmance
can no | onger be achieved (red warning signal), failures
resulting froma loss of electrical continuity (eg. breakage,
di sconnection) shall be signalled to the driver as soon as they
occur, and the prescribed residual braking perfornance shall be
fulfilled by operating the service braking control in accordance
wi th paragraph 2.4. of annex 4 to this Regul ation. These
requi renents shall not be construed as a departure fromthe
requi renents concerning secondary braki ng.

5.2.1.27.4. A power -driven vehicle, electrically connected to a trailer via
an electric control line, shall provide a clear warning to the
driver whenever the trailer provides the failure infornation
that the stored energy in any part of the service braking system
on the trailer falls below the warning level, as specified in
paragraph 5.2.2.16. below. A sinilar warning shall also be
provi ded when a continuous failure (> 40 nms) within the electric
control transm ssion of the trailer, excluding its energy
reserve, precludes achi evement of the prescribed service braking
performance of the trailer, as specified in
paragraph 5.2.2.15.2.1. below. The red warning signal specified
in paragraph 5.2.1.29.2.1. shall be used for this purpose.

5.2.1.27.5. In the event of a failure of the energy source of the electric
control transmi ssion, starting fromthe nom nal value of the
energy level, the full control range of the service braking
system shall be guaranteed after twenty consecutive full stroke

actuations of the service braking control. During the test, the
braking control shall be fully applied for 20 seconds and
rel eased for 5 seconds on each actuation. It should be

under stood that during the above test sufficient energy is
available in the energy transm ssion to ensure full actuation of
the service braking system This requirenent shall not be

6/ Until uniformtest procedures have been agreed, the manufacturer
shal | provide the Technical Service with an analysis of potential failures
within the control transmission and their effects. This information shall be
subj ect to discussion and agreenent between the Technical Service and the
vehi cl e manuf acturer.
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5.2.1.27.

5.2.1.27.

6.

7.

. 8. 1.

. 8. 2.

. 10.

construed as a departure fromthe requirements of annex 7

When the battery voltage falls below a val ue nom nated by the
manuf acturer at which the prescribed service braking performance
can no | onger be guaranteed and/or which precludes at |east two
i ndependent service braking circuits from each achieving the
prescri bed secondary or residual braking perfornmance, the red
war ni ng signal specified in paragraph 5.2.1.29.1.1. shall be
activated. After the warning signal has been activated, it

shal | be possible to apply the service braking control and
obtain at least the residual performance prescribed in paragraph
2.4. of annex 4 to this Regulation. It should be understood
that sufficient energy is available in the energy transnission
of the service braking system This requirenent shall not be
construed as a departure fromthe requirenent concerning
secondary braki ng.

If the auxiliary equipnment is supplied with energy fromthe
electric control transm ssion, the supply of the energy shall be
sufficient to fulfil the prescribed decel erati on val ues when al
the auxiliary equipment is functioning. During the test, the
energy consunption of the trailer shall be sinmulated by a | oad
of 400 W Wth the engine running at a speed not greater than
80 per cent of the maxi mum power speed, the electric contro
transm ssion energy reserve shall not be discharged unl ess the
prescri bed decel erati on val ues can be reached w t hout the use of
electrical energy. Conpliance with this requirenent nay be
denonstrated by calculation or by a practical test.

If the auxiliary equipnment is supplied with energy fromthe
electric control transm ssion, the follow ng requirenents shal
be fulfilled.

In the event of a failure in the energy source, whilst the
vehicle is in notion, the energy in the reservoir shall be
sufficient to actuate the brakes when the control is applied.

In the event of a failure in the energy source, whilst the
vehicle is stationary and the parking braking system appli ed,
the energy in the reservoir shall be sufficient to actuate the
lights even when the brakes are appli ed.

In the case of a failure in the electric control transm ssion of
the service braking systemof a tow ng vehicle equipped with an
el ectric control line according to paragraph 5.1.3.1.2. or
5.1.3.1.3., the full actuation of the brakes of the trailer
shal |l remni n ensured.

In the case of a failure in the electric control transm ssion of
atrailer, electrically connected via an electric control |ine
only, according to paragraph 5.1.3.1.3., a full actuation of the
brakes of the trailer shall be ensured by pressure drop in the
pneunmatic supply line.

Speci al requirenments for coupling force contro

Coupling force control shall only be pernmitted in the tow ng
vehi cl e.

The action of the coupling force control shall be to reduce the
di fference between the dynam c braking rates of tow ng and towed
vehi cl es.
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The coupling force control may control the braking rate T,/ P,
the pneunmatic control line pressure at the coupling head p,
and/ or the corresponding electric brake denand val ue for the
trailer. In the case of a towi ng vehicle equipped with two
control lines according to paragraph 5.1.3.1.2., both contro
signals have to correspond to each other.

The coupling force control shall not prevent the naxinmum
possi bl e braki ng pressure(s) from being applied.

The vehicle shall fulfil the |aden conpatibility requirenments of
annex 10, but to achieve the objectives of paragraph 5.2.1.28.2.
the vehicle may deviate fromthese requirements when the
coupling force control is in operation

A coupling force control failure shall be detected and indicated
to the driver by a yellow warni ng signal such as that specified
in paragraph 5.2.1.29.1.2. 1In the event of a failure the

rel evant requirenents of annex 10 shall be fulfilled.

Conpensation by the coupling force control system shall be

i ndi cated by nmeans of the yellow warning signal specified in
paragraph 5.2.1.29.1.2. if this conpensation exceeds * 1.5 bar
away from the nomi nal demand val ue defined in paragraph 2.27.3.
up toalimt, inp, of 6.5 bar (or the equivalent digita
demand). Above the level of 6.5 bar the warning shall be given
if the conpensation causes the operating point to |lie outside
the |l aden conpatibility band as specified in annex 10 for the
not or vehi cl e.
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Dlngern 1.
Towing Viahicles for Trallers {axcept semi-trallars)
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coupling force control systemshall control only the coupling forces generated
by the service braking systemof the notor vehicle and the trailer, excluding
endurance braking systems. Coupling forces resulting fromthe perfornmance of
endur ance braking systems shall not be conpensated by the service braking
system It is considered that endurance braking systens are not part of the
servi ce braking systens.

5.2.1.29. Brake failure and defect warning signals (general requirenents).

5.2.1.29.1. Power -driven vehicles shall be capabl e of providing optica
brake failure and defect warning signals, as foll ows:

5.2.1.29.1.1. a red warning signal, indicating a failure within the vehicle
br aki ng equi pnent whi ch precludes achi evenent of the prescribed
servi ce braking performance and/or whi ch precludes the
functioning of at |east one of two independent service braking
circuits.

5.2.1.29.1.2. where applicable, a yellow warning signal indicating an
electrically detected defect within the vehicle braking
equi prent, which is not indicated by the red warning signha
described in paragraph 5.2.1.29.1.1. above.
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5.2.1.29.2.

5.2.1.29.2.1.

5.2.1.29.3.

5.2.1.29.4.

5.2.1.29.5.

ol

. 2. 2.
.2.2.1.

)]

Wth the exception of vehicles of categories M and N,, power-
driven vehicles equipped with an electric control |ine and/or
authorised to tow a trailer equipped with electric contro
transm ssion and/or an anti-lock braking system wth the
exception of vehicles of categories M and N, shall be capable
of providing a separate yell ow warning signal to indicate a
defect within the anti-lock braking systemand/or electric
control transm ssion of the braking equipnent of the trailer.
The signal shall be activated fromthe trailer via pin 5 of the
el ectrical connector conformng to ISOD S 7638:1996. */ This
war ni ng signal shall not |ight up when coupled to a trailer

wi thout an electric control line and/or electric contro

transm ssion and/or an anti-lock braking systemor when no
trailer is coupled. This function shall be autonmatic.

In the case of a power-driven vehicle equipped with an electric
control line, when electrically connected to a trailer with an
electric control line, the red warning signal specified in
paragraph 5.2.1.29.1.1. above shall also be used to indicate
certain specified failures within the braking equi pnent of the
trailer, whenever the trailer provides corresponding failure
informati on via the data comruni cation part of the electric
control line. This indication shall be in addition to the

yel | ow war ni ng signal specified in paragraph 5.2.1.29.2. above.
Alternatively, instead of utilizing the red warning signa
specified in paragraph 5.2.1.29.1.1. and the acconpanyi ng yel |l ow
war ni ng si gnal above, a separate red warning signal nmay be
provided in the towing vehicle to indicate such a failure within
the braking equi prent of the trailer.

The warni ng signals shall be visible, even by daylight; the

sati sfactory condition of the signals shall be easily verifiable
by the driver fromthe driver's seat; the failure of a conponent
of the warning devices shall not entail any |oss of the braking

system s performance.

A specified failure or defect shall be signalled to the driver
by the above-nentioned warning signal (s) not |ater than on
actuation of the service braking control. The warning signal (s)
shall remain displayed as long as the failure/defect persists
and the ignition (start) switch is in the "ON' (run) position.

The warni ng signal (s) nmentioned above shall |ight up when the

el ectrical equipnent of the vehicle (and the braking system is
energized. Wth the vehicle stationary, the braking system
shall verify that none of the specified failures or defects are
present before extinguishing the signals. Specified failures or
defects which should activate the warning signals mentioned
above, but which are not detected under static conditions, shal
be stored upon detection and be displayed at start-up and at al
times when the ignition (start) switch is in the "on" (run)
position, as long as the failure or defect persists.

Vehi cl es of category O
Trailers of category O need not be equipped with a service

braki ng system however, if a trailer of this category is
equi pped with a service braking system it nust satisfy the sane

*/ The ISO DS 7638: 1996 connector nay be used for 5 pin or 7 pin

applications,

as appropriate.
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requi renents as a trailer of category Q.

5.2.2.2. Trailers of category O nust be equipped with a service braking
systemeither of the continuous or sem -continuous or of the
inertia (overrun) type. The latter type shall be authorized
only for trailers other than sem -trailers. However, electrica
braki ng systens conforning to the requirements of annex 14 to
this Regulation shall be permtted.

5.2.2.3. Trailers of categories O, and O, nust be equipped with a service
braki ng system of the continuous or semni -continuous type.

The service braking system
1. shall act on all the wheels of the vehicle;

2. shall distribute its action appropriately anmong the axles;

o o o o
NN NN
NN
2~ B B

3. shall contain in at least one of the air reservoirs a device for
draining and exhausting in an adequate and easily accessible
posi tion.

5.2.2.5. The action of the service braking systemshall be distributed
bet ween the wheel s of one and the sane axle symetrically in
relation to the | ongitudinal median plane of the vehicle.
Conpensation and functions such as anti-Ilock, which nay cause
deviations fromthis symetrical distribution, and functions,
whi ch may cause application of the brakes not directly
controlled by the driver, shall be declared. 7/

5.2.2.5.1. Conpensation by the electric control transm ssion for
deterioration or defect within the braking systemshall be
indicated to the driver by neans of the separate yellow optica
war ni ng signal specified in paragraph 5.2.1.29.2. This
requi renment shall apply for all conditions of |oading when
conpensation exceeds the following limts:

5.2.2.5.1.1. a difference in transverse braking pressures on any axle:

(a) of 25 per cent of the higher value for vehicle
decel erations > 2m sec?

(b) a value corresponding to 25 per cent at 2m sec? for
decel erations below this rate.

5.2.2.5.1.2. an individual conpensating value on any axle:

(a) > 50 per cent of the nominal value for vehicle
decel erations > 2 nfs?

(b) a value corresponding to 50 per cent of the nomi nal val ue
at 2m s? for decelerations belowthis rate.

5.2.2.5.2. Conpensation as defined above, is permtted only when the
initial brake application is made at vehicle speeds

7/  Adequat e performance specifications and the associ ated test
procedures shall be presented by the nmanufacturer and shall be subject to
di scussi on and agreenent by the Technical Service (unless already covered by
the present Regulation). For this purpose, the manufacturer shall provide
docunent ati on which covers: system|layout, description of functions and
saf ety concept.
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5.2.2.6.

5.2.2.7.

5.2.2.8.

5.2.2.8.1.

greater than 10 knm h

Mal functions of the electric control transm ssion shall not
apply the brakes contrary to the driver's intentions.

The braking surfaces required to attain the prescribed degree of
ef fectiveness nmust be in constant connection with the wheels,
either rigidly or through conponents not liable to failure.

Wear of the brakes must be capable of being easily taken up by
neans of a system of manual or automatic adjustnent. In
addition, the control and the conponents of the transni ssion and
of the brakes nust possess a reserve of travel and, if

necessary, suitable neans of conpensation such that, when the
brakes becone heated, or the brake |Iinings have reached a
certain degree of wear, effective braking is ensured without

i medi at e adj ust ment bei ng necessary.

Wear adj ustnment shall be automatic for the service brakes.
However, the fitting of automatic adjustnent devices is optiona
for vehicles of categories Q and O,. Automatic wear adjustnent
devi ces shall be such that after heating foll owed by cooling of
the brakes, effective braking is still ensured. |In particular
the vehicle shall remain capable of normal running after the
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tests conducted in accordance with paragraph 1.5. (Type-I test)
and paragraph 1.6. (Type-I1l test) of annex 4 to this
Regul ation. 8/

It shall be possible to easily check this wear on service brake
linings fromthe outside or underside of the vehicle utilizing
only the tools or equiprment normally supplied with the vehicle,
for instance by the provision of appropriate inspection holes or
by sonme ot her neans.

The braki ng systens nmust be such that the trailer is stopped
automatically if the coupling separates while the trailer is in
noti on. However, this provision shall not apply to trailers

wi th a maxi mum mass not exceeding 1.5 tonnes, on the condition
that the trailers are equipped with, in addition to the coupling
devi ce, a secondary coupling (chain, wire rope, etc.) capable,
in the event of separation of the main coupling, of preventing
the drawbar fromtouching the ground and providi ng sone residua
steering action on the trailer

On every trailer which is required to be equipped with a service
braki ng system parking braking nust be assured even when the
trailer is separated fromthe towi ng vehicle. The parking
braki ng devi ce nmust be capabl e of being actuated by a person
standi ng on the ground; however, in the case of a trailer used
for the carriage of passengers, this brake nust be capabl e of
bei ng actuated frominside the trailer

If the trailer is fitted with a device enabling conpressed-air
actuation of the braking system other than the parking braking
systemto be cut out, the first-nmentioned system nust be so
desi gned and constructed that it is positively restored to the
position of rest not later than on resunption of the supply of
conpressed-air to the trailer.

Trailers of categories O, and O, shall satisfy the conditions
specified in paragraph 5.2.1.18.4.2. An easily accessible
pressure test connection is required downstream of the coupling
head of the control line.

In the case of trailers equipped with an electric control |ine
and el ectrically connected to a towing vehicle with an electric
control line the automatic braking action specified in

paragraph 5.2.1.18.4.2. may be suppressed as long as the
pressure in the conpressed air reservoirs of the trailer is
sufficient to ensure the braking perfornmance specified in
par agraph 3.3 of annex 4 to this Regul ation

Trailers of categories O, and O, shall be equi pped with anti-Iock
systenms in accordance with the requirenments of annex 13 to this
Regul ati on.

The auxiliary equi pnent nust be supplied with energy in such a
way that during its operation the service brake energy storage
devi ce(s) shall be maintained at a pressure of at |east 80 per

8/

Until uniformtest procedures have been agreed, there is no need

to repEat the above-defined tests with automatic brake wear adjustnent

devi ces,

if the Type-1 and Type-1I| tests have been carried out according to

the procedure in annex 11 to this Regulation, with a manual or automatic
brake wear adjustnent device.
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5.2.2.15. 2.

5.2.2.15. 2. 1.

cent of the minimumtow ng vehicle supply pressure as defined in
paragraph 3.1.3.2. of annex 10 to this Regul ation

In the event of breakage or | eakage fromthe auxiliary equi prent
or any associ ated pi pes, the sumof forces exerted at the

peri phery of the braked wheels shall be at |east 80 per cent of
the value prescribed for the trailer concerned in

paragraph 3.1.2.1. of annex 4 to this Regul ation. However,
where such brakeage or | eakage affects the control signal to a
speci al device as referred to in paragraph 6 of annex 10 to this
Regul ati on, the performance requirenents of that paragraph shal

apply.

Speci al additional requirements for service braking systens with
el ectric control transm ssion

In the case of a single tenporary failure (< 40 ns) within the
electric control transm ssion (e.g. non-transmitted signal or
data error) there shall be no distinguishable effect on the
servi ce braking performance.

In the case of a continuous failure (> 40 ns) within the
electric control transm ssion (e.g. breakage, disconnection),

a braking performance of at |east 30 per cent of the prescribed
performance for the service braking systemof the rel evant
trailer shall be maintained

A continuous failure (> 40 ns) within the electric contro
transm ssion of the trailer, excluding its energy reserve, shal
be indicated to the driver by the separate warning signha
specified in paragraph 5.2.1.29.2. via pin 5 of the electrica
connector conformng to I1SO DS 7638:1996. */ |In addition

trailers equipped with an electric control line, when
electrically connected to a towing vehicle with an electric
control line, shall provide the failure information for

activation of the red warning signal specified in

*/ The SO DS 7638: 1996 connector may be used for 5 pin or 7 pin

applications,

as appropriate.
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paragraph 5.2.1.29.2.1. via the data comruni cation part of the
electric control line, when the prescribed service braking
performance of the trailer can no | onger be ensured.

When the stored energy in any part of the service braking system

of a trailer equipped with an electric control Iine and
electrically connected to a towing vehicle with an electronic
control line falls to the value determ ned in accordance with

paragraph 5.2.2.16.1. below, a warning shall be provided to the
driver of the towi ng vehicle. The warning shall be provided by
activation of the red signal specified in

paragraph 5.2.1.29.2.1. and the trailer shall provide the
failure information via the data comuni cation part of the
electric control line. The separate yellow warning signa
specified in paragraph 5.2.1.29.2. shall also be activated via
pin 5 of the electrical connector conformng to

ISOD S 7638:1996 */, to indicate to the driver that the | ow
energy situation is on the trailer

The | ow energy value referred to in paragraph 5.2.2.16. above
shall be that at which, wi thout re-charging of the energy
reservoir and irrespective of the load condition of the trailer
it is not possible to apply the service braking control a fifth
time after four full-stroke actuations and obtain at |east 50
per cent of the prescribed performance of the service braking
system of the relevant trailer

Trailers equipped with an electric control line and Q and O,
category trailers equipped with an anti-lock system shall be
fitted with a special electrical connector for the braking
system and/ or anti-lock system conformng to

SO DS 7638:1996. 9/*/ Failure warning signals required from
the trailer by this Regulation shall be activated via the above
connector. The warning signal shall be displayed when the
electric part of the braking equipnent of the trailer is

energi zed and the braking systemshall verify that none of the
defects which are required to be indicated by this signal are
present before extinguishing the signal.

In addition to the requirenents specified in paragraph 5.1. 3. 6.
the electrical power supplied by the 1SOD S 7638:1996 **/
connector may be used for non-braking systens/functions provided
that the braking systemis protected froman overl oad externa
to the braking system This protection shall be a function of
the braki ng system

/

The wiring specifications of 1SOD'S 7638:1996 for the trailer not

equi pped with an electric control transnission may be reduced if the trailer
isinstalled with its own independent fuse. The rating of the fuse shall be
such that the current rating of the conductors is not exceeded.

*/

The SO DI'S 7638: 1996 connector nay be used for 5 pin or 7 pin

appl i cations, as appropriate.

**/

The 1SO DI'S 7638: 1996 connector may be used for 5 pin or 7 pin

appl i cations, as appropriate.
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5.2.2.19.

5.2.2.20.

In the case of a failure in one of the control |ines connecting
two vehicl e equi pped according to paragraph 5.1.3.1.2. the
trailer shall use the control line not affected by the failure

to ensure, automatically, the braking performance prescribed for
the trailer in paragraph 3.1. of annex 4.

When the supply voltage to the trailer falls bel ow a val ue

nom nated by the manufacturer at which the prescribed service
br aki ng perfornmance can no | onger be guaranteed, the separate
yel | ow war ni ng signal specified in paragraph 5.2.1.29.2. shal
be activated via pin 5 of the 1SOD'S 7638: 1996 */ connector.

In addition, trailers equipped with an electrical control |ine,
when el ectrically connected to a towing vehicle with an electric
control line, shall provide the failure information for

actuation of the red warning signal specified in
paragraph 5.2.1.29.2.1. via the data comuni cation part of the
electric control Iine.

TESTS

Braki ng tests which the vehicles subnmitted for approval are
required to undergo, and the braking performance required, are
described in annex 4 to this Regul ation.

MODI FI CATI ON OF VEHI CLE TYPE OR BRAKI NG SYSTEM AND EXTENSI ON OF
APPROVAL

Every nodification of the vehicle type or of its braking

equi prrent with regard to the characteristics in annex 2 to this
Regul ation shall be notified to the adm nistrative depart nent
whi ch approved the vehicle type. That department may then

ei ther:

consi der that the nodifications made are unlikely to have an
appreci abl e adverse effect and that in any case the vehicle
still neets the requirenments; or

require a further report fromthe Technical Service responsible
for carrying out the tests.

Confirmation or refusal of approval, specifying the alterations,
shal | be communi cated by the procedure specified in paragraph 4. 3.
above, to the Parties to the Agreenent which apply this Regul ation.

The conpetent authority issuing the extension of approval shal
assign a series nunber to each comunication formdraw up for such
an extension and informthereof the other Contracting Parties to the
1958 Agreenent by nmeans of a communication formconformng to the
nmodel in annex 2 to this Regul ation

CONFORM TY OF PRODUCTI ON

A vehicle approved to this Regul ation shall be so manufactured as to
conformto the type approved by neeting the requirenents set forth

i n paragraph 5 above.

In order to verify that the requirenents of paragraph 8.1. above,
are net, suitable controls of the production shall be carried out.

The hol der of the approval shall in particular:

ensure existence of procedures for the effective control of the
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qual ity of products;

have access to the control equi pnent necessary for checking the
conformty to each approved type;

ensure that data of test results are recorded and that annexed
docunents shall remain available for a period to be determned in
accordance with the Adm nistrati ve Servi ce;

anal yse the results of each type of test, in order to verify and
ensure the stability of the product characteristics nmaking all owance
for variation of an industrial production;

ensure that for each type of product the tests, or sonme of them
prescribed in this Regulation are carried out;

ensure that any sanples or test pieces giving evidence of non-
conformty with the type of test considered shall give rise to

anot her sanpling and another test. Al the necessary steps shall be
taken to re-establish the confornmity of the corresponding
producti on.

The conpetent authority which has granted type approval may at any
time verify the conformty control nethods applicable to each
production unit.

At every inspection, the test books and production survey records
shal |l be presented to the visiting inspector.

The i nspector may take sanples at randomwhich will be tested in the
manuf acturer's | aboratory. The m ni nrum nunber of sanples nay be
determ ned according to the results of the manufacturer's own
verification.

When the quality level appears unsatisfactory or when it seens
necessary to verify the validity of the tests carried out in
appl i cation of paragraph 8.4.2. above, the inspector shall select
sanples to be sent to the Technical Service which has conducted the
type approval tests.

The conpetent authority may carry out any test prescribed in this
Regul at1 on.

The normal frequency of inspections by the conpetent authority shal
be one every two years. |If unsatisfactory results are recorded
during one of these visits, the conpetent authority shall ensure
that all necessary steps are taken to re-establish the confornity of
production as rapidly as possible.

PENALTI ES FOR NON- CONFORM TY OF PRCODUCTI ON

The approval granted in respect of a vehicle type pursuant to this
Regul ation may be withdrawn if the requirenments laid down in
par agraph 8.1. above are not conplied wth.

If a Contracting Party to the Agreenent which applies this
Regul ati on wit hdraws an approval it has previously granted, it shal
forthwith so notify the other Contracting Parties applying this
Regul ati on by neans of a copy of a comunication formconformng to
the nodel in annex 2 to this Regul ation

PRODUCTI ON DEFI NI TELY DI SCONTI NUED
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11.

12.
12. 1.
12.1. 1.

12.1. 2.
12.1.2. 1.

12.1.2. 2.

12.1. 3.
12.1.3.1.

12.1.3. 2.

12.1.3. 3.

If the holder of the approval conpletely ceases to manufacture a
type of vehicle approved in accordance with this Regul ation, he
shall so informthe authority which granted the approval. Upon
receiving the relevant comunication, that authority shall inform
thereof the other Contracting Parties to the Agreenment applying this
Regul ati on by neans a comunication formconformng to the nodel in
annex 2 to this Regulation.

NAMES AND ADDRESSES OF THE TECHNI CAL SERVI CES CONDUCTI NG APPROVAL
TESTS AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the Agreenment applying this Regulation shal

communi cate to the United Nations Secretariat the nanmes and
addresses of the Technical Services responsible for conducting
approval tests and of the administrative departnents which grant
approval and to which forns certifying approval or extension or
refusal or withdrawal of approval, issued in other countries, are to
be sent.

TRANSI Tl ONAL PROVI SI ONS

Gener al

As fromthe official date of entry into force of the 09 series
of amendnents, no Contracting Party applying this Regul ation
shal |l refuse to grant approval under this Regul ation as anended
by the 09 series of amendnments

New type approvals

Subj ect to the provisions of paragraph 12.2., as from

1 Cctober 1996 Contracting Parties applying this Regulation
shal |l grant approvals only if the vehicle type to be approved
neets the requirenents of this Regul ation as anmended by the
08 or 09 series of amendnents

Subj ect to the provisions of paragraph 12.2., as from

1 Cctober 1998 Contracting Parties applying this Regul ation
shal | grant approvals only if the vehicle type to be approved
neets the requirenents of this Regul ation as amended by the
09 series of amendnents.

Limt of validity of old type approvals

Subj ect to the provisions of paragraphs 12.1.3.3. and 12.2.,
approval s granted to this Regul ation, as anended by the 06 or

07 series of amendnments, shall cease to be valid on

1 Cctober 1998 unless the Contracting Party which granted the
approval notifies the other Contracting Parties applying this
Regul ation that the vehicle type approved neets the requirenents
of this Regulation as amended by the 08 or 09 series of
amendnent s.

Subj ect to the provisions of paragraphs 12.1.3.3. and 12.2.,
approval s granted to this Regul ati on, as anended by the

08 series of amendnments, shall cease to be valid on

1 Cctober 2000 unless the Contracting Party which granted the
approval notifies the other Contracting Parties applying this
Regul ation that the vehicle type approved neets the requirenents
of this Regulation as anmended by the 09 series of anendnents.

For vehicles of category M and N,, approvals granted to the
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06 series of anmendnents to this Regul ation before 1 July 1995
and any extensions of approvals issued subsequently shall remain
valid until 1 April 2001. However this derogation does not
extend to the requirenents contained in paragraph 5.1.1.3. of
this Regul ation which shall apply to all new vehicles from

1 Cctober 1998.

12. 2. Anti -1 ock braking devices.

In place of the dates specified in paragraphs 12.1.2. and
12.1.3., the requirement for anti-lock braking devices nmentioned
in paragraphs 5.2.1.22. and 5.2.2.13., as amended by the

08 series of anmendnents, shall be applied as foll ows:

Vehi cl e category New type approval s Limt of validity of
(paragraph 12.1.2.) old type approval s
(paragraph 12.1.3.)

N, 1 Cctober 1996 1 Cctober 1998

M, M, ,
N, > 7,5 tonnes maxi mum
nass 1 April 1998 1 April 2000
Q, > 5 tonnes
maxi num mass

N, < 7,5 tonnes maxi mum
nmass

O, < 5 tonnes 1 April 1999 1 April 2001

Mexi num nmass

12. 3. Met hod of selection of the | ow adhesion surface for anti-|ock
testing

By way of derogation, Contracting Parties may grant approvals to
this Regul ation, as amended by the 08 or 09 series of anendnents,
before 1 January 1998, even if the requirenents of annex 13 -
appendix 4 to this Regulation are not fulfilled.
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Annex 1

Annex 1

BRAKI NG EQUI PMENT, DEVI CES, METHODS AND CONDI TI ONS NOT COVERED
BY THI S REGULATI ON

1. Met hod of neasuring reaction ("response") tines in brakes other
than conpressed-air brakes.
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COVMUNI CATI ON */
(maxi mum format: A4 (210 x 297 nm))

i ssued by: Nanme of administration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRCODUCTI ON DEFI NI TELY DI SCONTI NUED
of a type of vehicle with regard to braking pursuant to Regul ation No. 13.
Approval No.:...... Extension No.:......
1. Trade nane or mark of the vehicle:
2 Vehi cl e category:
3. Vehi cl e type:
4

Manuf acturer's nanme and address :

o

I f applicable, name and address of manufacturer's representative:
Mass of vehicle:

1. Maxi mum mass of vehicle:

2. M ni mum mass of vehicle:
Distribution of mass of each axle (nmaxinmum val ue):

Make and type of brake |inings:

1. Brake linings tested to all relevant prescriptions of annex 4

©@ ®© © N o o o

2. Alternative brake linings tested in annex 15 .

In the case of a power-driven vehicle:
Engi ne type:

Nunmber and ratios of gears:

Final drive ratio(s):

I f applicable, 2/ maxi mum nass of trailer which may be coupl ed:

© © © © v ©
B A w0 DD PRF

1. Full trailer:
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9.4.2. Sem -trailer:

9.4.3. Centre-axle trailer
(indicate also the maximumrati o of the coupling overhang 3/ to the
wheel base): . . . . . . . . L oL L Lo

9.4.4. Unbraked trailer:

9.4.5. Maxi mum mass of conbination
10. Tyre di nensi ons:
10. 1. Tenpor ary-use spare wheel /tyre di nensions:
10. 2. Vehicle neets the technical requirenents of annex 3 to Regul ation
No. 64: Yes/No 2/
11. Nunmber and arrangenent of axles:
12. Bri ef description of braking equi prent:
13. Mass of vehicle when tested:
Unl aden [ kg] Laden [kg]
ki ng pi n/supporting |oad 4/
axle No. 1
axle No. 2
axle No. 3
axle No. 4
Tot al
14. Results of the tests and vehicle characteristics
Test speed Measured Measured force
TEST RESULTS [km/h] performance | applied to control
[daN]
14.1. Type-0 tests, engine service braking
disconnected
secondary braking
14.2. Type-0 tests, engine service braking in
connected: accordance with
paragraph 2.1.1. of
annex 4
with repeated
braking 5/
14.3. Type-I tests:
with continuous
braking 6/
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14.4. Type-II or ITA 2/ tests, as | service braking
appropriate:
14.5. Type-III test 7/

14. 6. Braki ng system(s) used during the Type-l11/I11A 2/ test:

14. 7. Reaction tinme and di nensions of flexible pipes:

14.7.1. Reaction tinme at the brake actuator: C e e e s

14.7.2. Reaction tinme at the control line coupling head: Ce e e e e S

14.7.3. Flexible pipes of tractors for sem-trailers
length (m: . C e e e e
internal di aneter (mﬂ

14. 8. I nformation required under paragraph 7.3. of annex 10 to this
Regul ati on.

14. 9. Vehicle is/is not 2/ equipped to tow a trailer with electrica
br aki ng systens

14. 10. Vehicle is/is not 2/ equipped with an anti-Ilock system

14. 10. The vehicle fulfils the requirenents of annex 13: YES/ NO 2/

14. 10. Category of anti-lock system category 1/2/3 2/ 5/

category A/B 2/ 6/

14. 10. Vehicle is/is not 2/ equipped to tow trailers equipped with anti-Iock
systens

14. 10. In case of trailers: Vehicle may/may not 2/ be operated in
conbination with a power-driven vehicle not equipped with the specia
connector conformng to | SO standard 7638: 1985 8/

14. 11. The vehicle is subject to the requirenents of annex 5 (ADR):
YES/ NO 2/

14. 11. The vehicle fulfils the endurance braki ng performance requirenents
according to the Type-Il1A test up to a total maxi mum nass
of ..... tonnes: YES/ NO 2/

14. 11. The power-driven vehicle is fitted with a control device for the
endur ance braking systemon the trailer: YES/ NO 2/

14. 11. In the case of trailers, the vehicle is equipped with an endurance
braki ng system YES/ NO 2/

14. 12. Vehicle is equipped with a control | e( ) according to
paragraphs 5.1.3.1.1./5.1.3.1.2./5 .1.3. 2/

15. Vehicle submtted for approval on

16. Techni cal Service responsible for conducting approval tests

17. Date of report issued by that service
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18. Nunber of report issued by that service

19. Approval granted/refused/ extended/ wi t hdrawn 2/

20. Position of approval mark on the vehicle

21. Pl ace

22. Dat e

23. Si gnature

24. The sunmary referred to in paragraph 4.3. of this Regulation is

annexed to this conmmuni cati on.
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*/ At the request of (an) applicant(s) for Regulation No. 90 approval
the information shall be provided by the Type Approval Authority as contained
in appendix 1 to this annex. However, this information shall not be provided
for purposes other than Regul ation No. 90 approvals.

1/ Distinguishing nunber of the country which has
gr ant ed/ ext ended/ r ef used/ wi t hdrawn approval (see approval provisions in the
Regul ati on).

2/ Strike out what does not apply.

3/ "Coupling overhang" is the horizontal distance between the coupling
for centre-axle trailers and the centreline of the rear axle(s).

4/ In the case of a sem-trailer or a centre-axle trailer, enter the
mass corresponding to the | oad on the coupling device.

5/ Applies only to vehicles of categories M, M, M, N, N, and N,.
6/ Applies only to vehicles of categories Q and O
7/ Applies only to vehicles of category Q.

8/ I n accordance with paragraph 4.4. of annex 13 to this Regul ation
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Annex 2 - Appendix 1

LI ST OF VEH CLE DATA FOR THE PURPCSE OF REGULATI ON No. 90 APPROVALS

1. Description of the vehicle type Coe

1.1. Trade nane or mark of the vehicle, if available

1.2. Vehi cl e category . -

1.3. Vehicl e type according to Regulat|on No. 13 approval

1. 4. Model s or trade nanes of vehicles constituting the vehicle type, if
avail abl e

1.5. Manuf acturer's nane and address

2. Make and type of brake |inings

2. 1. Brake linings tested to all relevant prescriptions of annex 4

2. 2. Brake linings tested to annex 15 .

3. M ni mum nass of vehicle Coe e .

3. 1. Distribution of mass of each axle (nHX|nun1vaIue)

4. Maxi mum mass of vehicle G e

4.1. Distribution of mass of each axl e (nmaxinmum val ue)

5. Maxi mum vehi cl e speed

6. Tyre and wheel dinmensions C e e e e

7. Brake circuit configuration (e.g. front/rear or diagonal split)

8. Decl aration of which is the secondary braking system.

9. Speci fications of brake valves (if applicable)

9. 1. Adj ust nent specifications of the |oad sensing val ve

9. 2. Setting of pressure valve .

10. Desi gned brake force distribution

11. Speci fication of brake . e e e e e

11. 1. Di sc brake type (e.g. nunber of pistons with dianeter(s), ventilated
or solid disc) C e e e e e e

11. 2. Drum brake type (e.g. duo servo, with piston size and drum
di mensi ons) Ce e e .

11. 3. In the case of conpressed air brake systenms, e.g. type and size of

chanbers, |levers, etc. .
12. Mast er cylinder type and size
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13. Booster type and size
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Annex 3

ARRANGEMENTS OF APPROVAL MARKS
Model A
(See paragraph 4.4. of this Regul ation)

A

* {E11 )= 13R - 092439 T =

Ny

= 8 mMm m n.

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has, with regard to braking, been approved in the United Ki ngdom
(E 11) pursuant to Regulation No. 13 under approval nunber 092439. This
nunber indicates that the approval was given in accordance with the

requi renents of Regulation No. 13 with the 09 series of anmendnents

i ncorporated. For vehicles of categories M and M, this mark neans that that
type of vehicle has undergone the Type-I1I| test.

Mbdel B
(See paragraph 4.5. of this Regul ation)

Aa/2

* (E11)=" 13RM- 092439 =

Ny

= 8 mMm m n.

The above approval nmark affixed to a vehicle shows that the vehicle type
concerned has, with regard to braking, been approved in the United Ki ngdom
(E 11) pursuant to Regul ation No. 13. For vehicles of categories M and M,
this mark neans that the type of vehicle has undergone the Type-I11A test.

Model C
(See paragraph 4.6. of this Regul ation)
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13 | 092439 [t l«
24 13 | 021628 [ = va’z

a/2

a/3

a = 8mmmnn

The above approval nark affixed to a vehicle shows that the vehicle type
concerned has been approved in the United Kingdom (E 11) pursuant to
Regul ations Nos. 13 and 24 1/. (In the case of the latter Regul ation the
corrected absorption coefficient is 1.30 m'.)

1/ This nunber is given nmerely as an exanpl e.
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BRAKI NG TESTS AND PERFORMANCE OF BRAKI NG SYSTEMS

1. BRAKI NG TESTS

1.1. Gener a

1.1.1. The performance prescribed for braking systens is based on the
st oppi ng di stance and/or the nean fully devel oped decel eration. The
performance of a braking system shall be deternined by neasuring the
stopping distance in relation to the initial speed of the vehicle
and/ or by measuring the nean fully devel oped decel eration during the
test.

1.1.2. The stopping distance shall be the distance covered by the vehicle
fromthe nonent when the driver begins to actuate the control of the
braki ng systemuntil the nonent when the vehicle stops; the initial
speed shall be the speed at the nonent when the driver begins to
actuate the control of the braking system the initial speed shal
not be |l ess than 98 per cent of the prescribed speed for the test in
guesti on.

The mean fully devel oped deceleration (d,) shall be calcul ated as
t he decel eration averaged with respect to di stance over the interva
v, to v, according to the follow ng formula:
V2 - V2
— b e [m/SZJ
m 25.92 (s, — s,)
wher e:

v, = initial vehicle speed in knfh
v, = vehicle speed at 0.8 v, in kmh
v, = vehicle speed at 0.1 v, in kmh
s, = distance travelled between v, and v, in netres,
s, = distance travelled between v, and v, in netres.
The speed and the distance shall be determ ned using instrunentation
havi ng an accuracy of + 1 per cent at the prescribed speed for the
test. The nean fully devel oped decel erati on nmay be deterni ned by
ot her nethods than the neasurenment of speed and distance; in this
case, the accuracy of the nmean fully devel oped decel eration shall be
within £ 3 per cent.

1.2. For the approval of any vehicle, the braking performance shall be
nmeasured during road tests conducted in the follow ng conditions:

1.2.1. the vehicle's condition as regards nmass nust be as prescribed for
each type of test and be specified in the test report;

1.2.2. the test nmust be carried out at the speeds prescribed for each type

of test; if the maxi mum desi gn speed of a vehicle is |ower than the
speed prescribed for a test, the test shall be performed at the
vehi cl ' s maxi num speed
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during the tests, the force applied to the control of the braking
systemin order to obtain the prescribed performance nust not exceed
the maxi mumforce laid down for the test vehicle's category;

the road nmust have a surface affordi ng good adhesi on, unless
specified otherwise in the rel evant annexes;

the tests nmust be perforned when there is no wind liable to affect
the results;

at the start of the tests, the tyres nust be cold and at the
pressure prescribed for the | oad actually borne by the wheels when
the vehicle is stationary;

t he prescribed perfornmance nust be obtained w thout |ocking of the
wheel s, without deviation of the vehicle fromits course, and
wi t hout abnormal vibration. 1/

For electric vehicles with notor(s) permanently connected to the
wheels, all tests will be carried out with the notor(s) connected.

For electric vehicles as described in paragraph 1.2.8., fitted with
an electric regenerative braking system of category A, behaviour
tests defined in paragraph 1.4.3.1. of this annex shall be carried
out on a track with a | ow adhesion coefficient (as defined in

par agraph 5.2.2. of annex 13).

Mor eover, for vehicles fitted with an electric regenerative braking
system of category A, transient conditions as gear changes or

accel erator control release shall not affect the behaviour of the
vehicle in condition of tests described in paragraph 1.2.9.

During the tests specified in paragraphs 1.2.9. and 1.2.9.1., whee
I ocking is not allowed. However, steering correction is permtted
if the angular rotation of the steering control is within 120°
during the initial 2 seconds and not nore than 240° in total.

Behavi our of the vehicle during braking

In braking tests, and in particular in those at high speed, the
general behavi our of the vehicle during braking rmust be
checked.

Behavi our of the vehicle during braking on a road on which
adhesion is reduced. The behavi our of vehicles of categories
M, M, M, N, N, N, G and O, on a road on which adhesion is
reduced must neet the requirements of annex 10 to this
Regul ati on.

Type-0 test (ordinary performance test with brakes cold)
Gener al

The brakes nust be cold; a brake is deenmed to be cold when the
tenmperature nmeasured on the disc or on the outside of the drum
i s below 100°C.

The test nust be conducted in the foll ow ng conditions:

1/ Wieel-locking is permtted where specifically nmentioned.
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1.4.1.2. 1.

1.4.1.2. 2.

1.4.1.2.3.

1.4.1.2. 4.
1.4 2.

1.4 3.
1.4.3.1.

1.4.3.2.

the vehicle nmust be | aden, the distribution of its mass anong
the axles being that stated by the manufacturer; where
provision is nmade for several arrangenents of the |oad on the
axles the distribution of the maxi num mass anong the axl es nust
be such that the | oad on each axle is proportional to the

maxi mum perni ssible load for each axle. In the case of
tractors for sem - trailers, the |load may be re-positioned
approxi mately hal f-way between the kingpin position resulting
fromthe above | oading conditions and the centreline of the
rear axle(s);

every test nust be repeated on the unladen vehicle. |In the
case of a power-driven vehicle there may be, in addition to the
driver, a second person on the front seat who is responsible
for noting the results of the test;

in
Wi

the case of a tractor for a sem -trailer, the unladen tests
| be conducted with the vehicle in its solo condition
luding a mass representing the fifth wheel. It will also
lude a nass representing a spare wheel, if this is included
the standard specification of the vehicle;

in the case of a vehicle presented as a bare chassis-cab, a
suppl enentary | oad nay be added to sinulate the nmass of the
body, not exceedi ng the m ni mrum mass decl ared by the
manufacturer in annex 2 to this Regulation;

the limts prescribed for mninum performance, both for tests
with the vehicle unladen and for tests with the vehicle |aden,
shall be those laid down hereunder for each category of
vehi cl es; the vehicle nust satisfy both the prescribed stopping
di stance and the prescribed nmean fully devel oped decel eration
for the relevant vehicle category, but it nmay not be necessary
to actually neasure both paraneters.

The road nust be |evel.
Type-0 test with engi ne di sconnected

The test nust be carried out at the speed prescribed for the
category to which the vehicle belongs, the figures prescribed
in this connection being subject to a certain margin of

tol erance. The m ni mum performance prescribed for each
category nust be attained.

Type-0 test with engi ne connected

Tests nust also be carried out at various speeds, the | owest
bei ng equal to 30 per cent of the nmaxi num speed of the vehicle
and the highest being equal to 80 per cent of that speed. In
the case of vehicles equipped with a speed limter, this
limter speed shall be taken as the maxi num speed of the
vehicle. The maxi mum practical performance figures shall be
nmeasured and the behaviour of the vehicle shall be recorded in
the test report. Tractors for sem-trailers, artificially

| oaded to sinulate the effects of a |aden sem-trailer shal

not be tested beyond 80 knih

Further tests shall be carried out with the engi ne connected,
fromthe speed prescribed for the category to which the vehicle
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bel ongs. The m ni mum performance prescribed for each category
must be attained. Tractive units for sem-trailers,
artificially loaded to simulate the effects of a | aden sem -
trailer shall not be tested beyond 80 kn h

Type-0 test for vehicles of category O equipped wth
conpressed-air brakes.

The braki ng performance of the trailer can be cal cul ated either
fromthe braking rate of the towing vehicle plus the trailer
and the neasured thrust on the coupling or, in certain cases,
fromthe braking rate of the towing vehicle plus the trailer
with only the trailer being braked. The engine of the tow ng
vehi cl e nust be di sconnected during the braking test.

In the case where only the trailer is braked, to take account
of the extra mass being retarded, the performance will be taken
to be the nean fully devel oped decel eration

Wth the exception of cases according to paragraphs 1.4.4.3.
and 1.4.4.4. of this annex, it is necessary for the
determnation of the braking rate of the trailer to neasure the
braking rate of the towing vehicle plus the trailer and the
thrust on the coupling. The towi ng vehicle has to nmeet the
requi renents laid down in annex 10 to this Regulation with
regard to the rel ati onship between the ratio T/ P, and the
pressure p,, The braking rate of the trailer is calculated
according to the follow ng fornul a:

Z, =7 + D
R~ “R+M = 5
PR
wher e:
Zn = braking rate of the trailer
Zew = braking rate of the towing vehicle plus the trailer
D = thrust on the coupling,
(tractive force: +D),
(conpressive force: -D)
Px = total nornal static reaction between road surface and

wheel s of trailer (annex 10).

If a trailer has a continuous or sem -continuous braking system
where the pressure in the brake actuators does not change
during braking despite the dynam c axle load shifting and in
the case of senmi-trailers the trailer alone may be braked. The
braking rate of the trailer is calculated according to the
follow ng formul a

Zp=(Zp .y - R).

wher e:

R = rolling resistance value = 0.01
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Py = total normal static reaction between road surface and
wheel s of towing vehicles for trailers (annex 10)
1.4.4. 4. Alternatively, the evaluation of the braking rate of the
trailer may be done by braking the trailer alone. 1In this case
the pressure used shall be the sane as that neasured in the
brake actuators during the braking of the conbination
1.5. Type-1 test (fade test)
1.5.1. Wth repeated braking
1.5.1.1. The service braking systens of all power-driven vehicles nust
be tested by successively applying and rel easing the brakes a
nunber of tines, the vehicle being |aden, in the conditions
shown in the table bel ow
Condi ti ons
Cat egory of
vehi cl es A v, At n
[ knT h] [ knT h] [ sec]
M 80 % v, 1/2 v, 45 15
< 120
M 80 % v, 1/2 v, 55 15
< 100
N, 80 % v, 1/2 v, 55 15
< 120
M, N, 80 % v, 1/2 v, 60 20
< 60
wher e:
v, = initial speed, at beginning of braking
v, = speed at end of braking
Viex = Mmaximum speed of vehicle
n = nunber of brake applications
At = duration of a braking cycle: tine elapsing between
the initiation of one brake application and the
initiation of the next.
1.5.1.2. If the characteristics of the vehicle nake it inpossible to
abi de by the duration prescribed for At, the duration may be
increased; in any event, in addition to the tine necessary for
braki ng and accelerating the vehicle, a period of 10 seconds
must be allowed in each cycle for stabilizing the speed v,.
1.5.1.3. In these tests, the force applied to the control nust be so
adjusted as to attain the nean fully devel oped decel erati on
of 3 ms? at the first brake application; this force nust remain
constant throughout the succeedi ng brake applications.
1.5.1.4. Duri ng brake applications, the highest gear ratio (excluding

overdrive, etc.) must be continuously engaged.
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For regai ning speed after braking, the gearbox nust be used in
such a way as to attain the speed v, in the shortest possible
time (maxi num accel eration all owed by the engi ne and gearbox).

For electric vehicles not having sufficient autonony to carry
out the cycles of heating of the brakes, the tests shall be
carried out fromthe specified speed during the first braking
application and after that by using the nmaxi mum accel erati on
capability of the vehicle, and braking successively fromthe
speed reached at the end of each cycle with a duration
specified for the relevant category of vehicle.

Wth continuous braking

The service brakes of trailers of categories Q and O, nust be
tested in such a manner that, the vehicle being |aden, the
energy input to the brakes is equivalent to that recorded in
the same period of tinme with a | aden vehicle driven at a steady
speed of 40 kmh on a 7 per cent down-gradient for a distance
of 1.7 km

The test may be carried out on a level road, the trailer being
drawn by a towi ng vehicle; during the test, the force applied
to the control nust be adjusted so as to keep the resistance of
the trailer constant (7 per cent of the maxi mumtota
stationary axle load of the trailer). |If the power avail able
for hauling is insufficient, the test can be conducted at a

| ower speed but over a greater distance as shown in the table
bel ow

Speed [ ki h] Di stance [ netres]
40 1, 700
30 1, 950
20 2, 500
15 3,100

Hot perfornance

At the end of the Type-| test (test described in

paragraph 1.5.1. or test described in paragraph 1.5.2. of this
annex) the hot performance of the service braki ng system nust
be nmeasured in the same conditions (and in particular at a
constant control force no greater than the mean force actually
used) as for the Type-0 test with the engine di sconnected (the
tenmperature conditions nay be different).

For power-driven vehicles this hot performance must not be |ess
than 80 per cent of that prescribed for the category in
question, nor less than 60 per cent of the figure recorded in
the Type-0 test with the engi ne di sconnected.

For electric vehicles fitted with an electric regenerative
braki ng system of category A, during brake applications, the
hi ghest gear shall be continuously engaged and the separate
el ectric regenerative braking control, if any, shall not be
used.



E/ ECE 324
E/ ECE/ TRANS/ 505

}Rev.l/Add.lZ/Rev.4

Regul ati on No. 13

page 60
Annex 4

1.5.3.1.3.

1.5.3.2.

1.5.3.3.

1
1.6.1.

1

1

6.

6.

6.

2.

3.

However, in the case of trailers, the hot brake force at the
peri phery of the wheels when tested at 40 knmih nust not be |ess
than 36 per cent of the naxi num stationary wheel |oad, nor |ess
than 60 per cent of the figure recorded in the Type-0 test at
the sanme speed.

In the case of a power-driven vehicle which satisfies the

60 per cent requirenent specified in paragraph 1.5.3.1.1

above, but which cannot conply with the 80 per cent requirenent
of paragraph 1.5.3.1.1. above, a further hot perfornmance test
may be carried out using a control force not exceeding that
specified in paragraph 2 of this annex for the rel evant vehicle
category. The results of both tests shall be entered in the
report.

In the case of electric vehicles having carried out the brake
heating cycles according to paragraph 1.5.1.6. of the present
annex, the perfornance tests shall be carried out at the

maxi mum possi bl e speed which could be reached by the vehicle at
the end of the brake heating cycles. For comparison, the
Type-0 test with the cold brakes shall be repeated fromthis
sanme speed, after reconditioning of the Iinings.

Type-11 test (downhill behaviour test)

Laden power-driven vehicles nust be tested in such a nanner
that the energy input is equivalent to that recorded in the
same period of time with a |aden vehicle driven at an average
speed of 30 kmh on a 6 per cent down-gradient for a distance
of 6 km with the appropriate gear engaged and the endurance
braki ng system if the vehicle is equipped with one, being
used. The gear engaged nust be such that the speed of the
engine (mn') does not exceed the maxi num val ue prescribed by
t he manuf acturer.

For vehicles in which the energy is absorbed by the braking
action of the engine alone, a tolerance of £+ 5 knih on the
average speed shall be permitted, and the gear enabling the
speed to be stabilized at the value closest to 30 kmh on the 6
per cent down-gradi ent shall be engaged. |If the perfornance of
the braking action of the engine alone is deternined by a
nmeasur enent of deceleration, it shall be sufficient if the nmean
decel eration neasured is at |east 0.5 mfs%

At the end of the test, the hot perfornmance of the service
braki ng system must be neasured in the same conditions as for
the Type-0 test with the engine di sconnected (the tenperature
conditions nmay be different). This hot perfornmance nust give a
st oppi ng di stance not exceeding the follow ng values and a nean
fully devel oped decel eration not |ess than the follow ng

val ues, using a control force not exceeding 70 daN

category M 0.15v + (1.33 v¥/130) (the second term
corresponds to a nean fully devel oped
decel eration d, = 3.75 m s,

category N, 0.15v + (1.33 v? 115)(the second term corresponds
to a mean fully devel oped decel eration d, = 3.3
nm s?).
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1.6.4. Vehicles cited in paragraphs 1.8.1.1., 1.8.1.2. and 1.8.1.3.
bel ow nmust satisfy the Type-11A test described in
paragraph 1.8. below instead of the Type-II| test.
1.7. Type-111 test (fade test for vehicles of category Q)
1.7.1. Track Test
For the road test the conditions shall be as foll ows:
Nunber of brake applications 20
Duration of a braking cycle 60 s
Initial speed at the begi nning of 60 knih
br aki ng

Br aki ng applications

In these tests, the force applied to
the control nust be so adjusted as to
attain the mean fully devel oped

decel eration of 3 m's? in respect to
the trailer mass Py at the first

brake application; this force nust
remai n constant throughout the
succeedi ng brake applications.

1

The braking rate of a tra

fornula given in paragraph 1.4.4.3.

The speed at the end of braking (annex 11,

paragraph 3.1.5.):

ler is calculated according to the
of this annex:
(P, + Pp)
M R + R
P

R

appendi x 2,

+ P+ P2/4

+P1+P2

braking rate of the vehicle conbination (nmotor vehicle

0,01

static reaction between the road surface
and the wheels of towing vehicle for trailer

(kg)

static reacti on between the road surface

(kg)
of the trailer borne by the unbraked

of the trailer borne by the braked

v, =V PM
5 .
wher e:
Zq - braking rate of the trailer
Zrim - .
and trailer)
R - rolling resistance val ue
Pu - total normma
P - total norma
and the wheels of trailer
P, - part of the nass
axl e(s) (kg)
P, - part of the mass
axl e(s) (kg)
vV, - initial speed (kmh)
v, - final speed (kn h)
7.2. Hot perfornance
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1.8.2.

2. 1.
2.1.1.

3.

At the end of the test according to paragraph 1.7.1., the hot
performance of the service braking system nust be neasured
under the sane conditions as for the Type-0 test with, however,
different tenperature conditions and starting froman initia
speed of 60 km h. The hot brake-force at the periphery of the
wheel s must then not be | ess than 40 per cent of the maxi mum
stationary wheel |oad, and not |ess than 60 per cent of the
figure recorded in the Type-0 test at the sanme speed.

Type-11 A test (endurance braki ng perfornance)

Vehicles of the foll owing categories shall be subject to the
Type-11 A test:

I nt erurban notor coaches and | ong di stance touring notor
coaches of category M

Vehi cl es of category N, which are authorized to tow a trailer of
category O, If the maxi mum mass exceeds 26 tonnes, the test nass
islinmted to 26 tonnes or, in the case where the unl aden nass
exceeds 26 tonnes, this nass is to be taken into account by

cal cul ati on.

Vehi cl es subj ect to marginal 10221 of Annex B of ADR (see annex 5).

Test conditions and perfornmance requirenents

The performance of the endurance braki ng systemshall be tested at
t he maxi nrum nmass of the vehicle or of the vehicle conbination

Laden vehicles nust be tested in such a nanner that the energy input
is equivalent to that recorded in the same period of time with a

| aden vehicle driven at an average speed of 30 knmih on a 7 per cent
down-gradient for a distance of 6 km During the test, the service,
secondary and parki ng braking systens must not be engaged. The gear
engaged nmust be such that the speed of the engi ne does not exceed

t he maxi num val ue prescribed by the manufacturer. An integrated
endur ance braking system may be used, provided that it is suitably
phased such that the service braking systemis not applied; this my
be verified by checking that its brakes remain cold, as defined in
paragraph 1.4.1.1. of this annex.

For vehicles in which the energy is absorbed by the braking action
of the engine alone, a tolerance of + 5 kmh on the average speed
shall be permitted, and the gear enabling the speed to be stabilized
at a value closest to 30 kmh on a 7 per cent down-gradient shall be
engaged. |f the performance of the braking action of the engine
alone is determ ned by neasuring the deceleration, it shall be
sufficient if the nean deceleration neasured is at least 0.6 s’

PERFORVMANCE OF BRAKI NG SYSTEMS OF VEHI CLES
OF CATEGCORIES M AND N

Service braking system

The service brakes of vehicles of categories Mand N shall be tested
under the conditions shown in the follow ng table:
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Category M, M, M, N, N, N,
Type of 0-I 0-1 0-I-11 0-1 0-I 0-1-11
test or [IA
v 80 km/h 60 km/h 60 km/h 80 km/h 60 km/h 60 km/h
Type-0 test
with engine 2 2
disconnected S < 0.1v + Y 0.15v + -V
150 130
d, > 5.8 m/s’ 5.0 m/s?
v=0.80
Vi 160 km/h 100km/h | 90km/h | 120 km/h | 100 km/h | 90 km/h
but not
Type-0 test exceeding
with engine
connected 2 2
v v
s< 0.1v + 0.15v + 5
130 103
d, > 5.0 m/s’ 4.0 m/s
F< 50 daN 70 daN
wher e
Y = prescribed test speed, in kmh
S = stopping distance, in netres,
d, = nean fully devel oped decel eration, in nms?
F = force applied to foot control, in daN
V ex = maxi mum speed of the vehicle, in knh
2.1.2. In the case of a power-driven vehicle authorized to tow an unbraked

trailer, the mnimum performance prescribed for the correspondi ng
power -driven vehicle category (for the Type-0 test with engine

di sconnected) nust be attained with the unbraked trailer coupled to
t he power-driven vehicle and with the unbraked trailer [aden to the
maxi mum nmass decl ared by the power-driven vehicle nmanufacturer.
However, in the case of category M vehicles, the mnimm

conbi nati on performance shall be not less than 5.4 m's® both in

| aden and unl aden conditi ons.

The conbi nati on performance shall be verified by cal cul ations
referring to the maxi mum braki ng performance actual ly achi eved by
t he power-driven vehicle alone (laden) during the Type-0 test with
t he engi ne di sconnected, using the following fornmula (no practica
tests with a coupled unbraked trailer are required):

PM
PM + PR

= calculated nean fully devel oped decel eration of the
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2. 2.
2.2. 1.

pomer-griven vehi cl e when coupled to an unbraked trailer,
in ms”?,

dy, = maxi num nean fully devel oped decel eration of the power-
driven vehicle alone achieved during the Type-0 test with
engi ne di sconnected, in ms?

PM = mass of the power-driven vehicle (laden),

PR = maxi mum mass of an unbraked trailer which nmay be coupl ed,
as declared by the power-driven vehicle nmanufacturer.

Secondary braking system

The secondary braking system even if the control which actuates it
is al so used for other braking functions, nmust give a stopping

di stance not exceeding the follow ng values and a nean fully

devel oped decel eration not |less than the foll ow ng val ues:

Category M 0.1 v + (2v? 150) (the second term corresponds
to a nean fully devel oped decel eration
d,= 2.9 ms?

Category M, M 0.15 v + (2v? 130) (the second term
corresponds to a nean fully devel oped
deceleration d, = 2.5 m s?

Category N 0.15 v + (2v?*115) (the second term
corresponds to a nean fully devel oped
decel eration d, = 2.2 m s?

If the control is manual, the prescribed performance nust be
obt ai ned by applying to the control a force not exceeding 40 daN in
the case of vehicles of category M, and 60 daN in the case of

ot her vehicles, and the control must be so placed that it can be
easily and quickly grasped by the driver.

If it is a foot control, the prescribed perfornmance nust be
obt ai ned by applying to the control a force not exceeding 50 daN in
the case of vehicles of category M, and 70 daN in the case of

ot her vehicles, and the control must be so placed that it can be
easily and quickly actuated by the driver.

The perfornmance of the secondary braking system nust be checked by
the Type-0 test with engine di sconnected fromthe following initial
speeds:

M: 80 kmh M,: 60 knlh M: 60 kmh

N,: 70 km h N,: 50 knmlh N, 40 kmih

The secondary braking effectiveness test shall be conducted by
simul ating the actual failure conditions in the service braking
system

For electric vehicles, the performances for the two follow ng
addi tional failures shall be checked:

For a total failure of the electric conponent of the service
br aki ng;
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In the case where the el ectric conponent delivers the maxi num
braki ng force when a failure of the electric transm ssion occurs.

Par ki ng braki ng system

The parking braking systemnust, even if it is conmbined with one of
t he other braking systenms, be capable of holding the |aden vehicle
stationary on an 18 per cent up or down-gradient.

On vehicles to which the coupling of a trailer is authorized, the
par ki ng braki ng system of the tow ng vehicle nust be capabl e of
hol di ng the conbi nati on of vehicles stationary on a 12 per cent up
or down-gradi ent.

If the control is manual, the force applied to it nmust not exceed
40 daN in the case of vehicles of category M, and 60 daN in the
case of all other vehicles.

If it is a foot control, the force exerted on the control nust not
exceed 50 daN in the case of vehicles of category M, and 70 daN in
the case of all other vehicles.

A parking braking systemwhich has to be actuated several tines
before it attains the prescribed perfornmance is adm ssible.

To check conpliance with the requirement specified in

paragraph 5.2.1.2.4. of this Regulation, a Type-0 test nust be
carried out with the engine disconnected at an initial test speed
of 30 kmih. The nmean fully devel oped decel erati on on application
of the control of the parking brake system and the decel eration

i medi ately before the vehicle stops shall not be l[ess than

1.5 ms®>. The test shall be carried out with the | aden vehicle.
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2. 4.
2.4. 1.

The force exerted on the braking control device shall not exceed

t he specified val ues.

Resi dual braking after transmission failure

The resi dual

performance of the service braking system

event of failure in a part of its
st oppi ng di stance not exceeding the follow ng val ues and a nean

ful ly devel oped decel eration not

transni ssion, nust give a

in the

| ess than the follow ng val ues,

using a control force not exceeding 70 daN, when checked by the
Type-0 test with the engine disconnected fromthe following initial
speeds for the relevant vehicle category:

St oppi ng distance (M and nean fully devel oped deceleration (d,) [ s?]
Veh. | v [km/h] Stopping dist. LADEN [m] d,, [m/s? Stopping dist. UNLADEN [m] d,, [m/s?]
Cat
M, 80 0.10v +(100/30).(v?/150) 1.7 0.10v +(100/25).(v*/150) 15
M, 60 0.15v +(100/30).(v?/130) 15 0.15v +(100/25).(v¥/130) 1.3
M, 60 0.15v +(100/30).(v¥130) 15 0.15v +(100/30).(v¥130) 15
N, 70 0.15v +(100/30).(v¥/115) 1.3 0.15v +(100/25).(v%/115) 1.1
N, 50 0.15v +(100/30).(v?/115) 1.3 0.15v +(100/25).(v*/115) 1.1
N, 40 0.15v +(100/30).(v¥/115) 1.3 0.15v +(100/30).(v%/115) 1.3
2.4.2 The residual braking effectiveness test shall be conducted by
simulating the actual failure conditions in the service braking
system
3. PERFORMANCE OF BRAKI NG SYSTEMS OF VEH CLES OF CATEGORY O
3.1 Service braking system
3.1.1 Provision relating to tests of vehicles of category Q:
Where the provision of a service braking systemis nandatory, the
performance of the system nust neet the requirenents [ aid down for
vehi cl es of categories Q and G,
3.1.2 Provisions relating to tests of vehicles of categories Q and O;
3.1.2. 1. If the service braking systemis of the continuous or sem -
continuous type, the sumof the forces exerted on the periphery of
t he braked wheels shall be at |least x per cent of the naximum
stationary wheel |oad, x having the follow ng val ues:
X Oﬁ
full trailer, |aden and unl aden 50
sem -trailer, |aden and unl aden : 45
centre-axle trailer, |aden and unl aden : 50
3.1.2. 2. If the trailer is fitted with a conpressed-air braking system the

pressure in the supply line shal

not exceed 7 bar during the brake
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test and the signal value in the control line shall not exceed the
foll owi ng val ues, depending on the installation

(a) 6.5 bar in the pneunmatic control line;

(b) a digital denmand val ue corresponding to 6.5 bar (as defined in
SO DIS 11992:[1996]) in the electric control |ine

The test speed is 60 kmh. A supplenentary test at 40 knlh
shall be carried out with the laden trailer for conparison with
the Type-1 test result.

If the braking systemis of the inertia type, it must conply with
the requirenents of annex 12 to this Regul ation

In addition, the vehicles must undergo the Type-| test.

In the Type-l test of a senmi-trailer, the mass braked by the
latter's axle(s) nust correspond to the naxi mum axle | oad(s) (not
i ncluding the king pin | oad).

Provisions relating to tests of vehicles of category Q.

If the service braking systemis of the continuous or sem -
continuous type, the sumof the forces exerted on the periphery of
t he braked wheels shall be at |east x per cent of the naximum
stationary wheel |oad, x having the follow ng val ues:

x [A
full trailer, |aden and unl aden : 50
seni-trailer, |aden and unl aden : 45
centre-axle trailer, |aden and unl aden : 50

If the trailer is fitted with a conpressed air braking system the
pressure in the control line nmust not exceed 6.5 bar and the
pressure in the supply Iine nust not exceed 7.0 bar during the brake
test. The test speed is 60 kmh

In addition, the vehicles nmust undergo the Type-I1I| test.

In the Type-111 test of a senmi-trailer, the mass braked by the
latter's axle(s) nust correspond to the nmaxi num axl e | oad(s).

Par ki ng braki ng system

The parking braking systemwi th which the trailer is equipped
must be capabl e of holding the | aden trailer stationary, when
separated fromthe towi ng vehicle, on an 18 per cent up or
down-gradient. The force applied to the control device nust
not exceed 60 daN

Aut omati c braking system

The automatic braking performance in the event of a failure, as
described in paragraph 5.2.1.18.3. of this Regul ati on, when
testing the laden vehicle froma speed of 40 knih, shall not be
| ess than 13.5 per cent of the maxi num stationary wheel | oad.
Wheel -1 ocki ng at performance | evels above 13.5 per cent is
permtted.
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4.1.

4.1.

4. 1.

1

2.

3.

RESPONSE T ME

Were a vehicle is equipped with a service braking system which
is totally or partially dependent on a source of energy other
than the muscul ar effort of the driver, the foll ow ng

requi renents nust be satisfied

In an energency nmanoeuvre, the time el apsing between the nonment
when the control device begins to be actuated and the nonent
when the braking force on the |east favourably placed axle
reaches the | evel corresponding to the prescribed perfornmance
must not exceed 0.6 seconds.

In the case of vehicles fitted with conpressed-air braking
systens, the requirenments of paragraph 4.1.1. above are
considered to be satisfied if the vehicle conplies with the
provi sions of annex 6 to this Regul ation.

In the case of vehicles fitted with hydraulic braking systens,
the requirenments of paragraph 4.1.1. above are considered to be
satisfied if, in an energency manoeuvre, the decel eration of
the vehicle or the pressure at the | east favourabl e brake
cylinder, reaches a level corresponding to the prescribed
performance within 0.6 seconds.
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ADDI TI ONAL PROVI SI ONS APPLI CABLE TO VEHI CLES SUBJECT
TO MARG NAL 10221 OF ANNEX B OF ADR */

1. SCOPE

This annex applies to the vehicles subject to margi nal 10221 of
annex B of the European Agreenent concerning the Internationa
Carriage of Dangerous Goods by Road (ADR).

2. REQUI REMENTS
2. 1. Anti -l ock braking system
2.1.1. Power -dri ven vehicles which are authorized to tow a trailer of

category O, shall be equipped with category 1 anti-lock systens
complying with annex 13 of this Regul ation.

2.1.2. Trailers of category O, shall be equipped with category A anti -
| ock systens conplying with annex 13 of this Regul ation

2. 2. Endur ance braki ng system

Power -dri ven vehicl es having a nmaxi num nmass exceedi ng 16 tonnes
or authorized to tow a trailer of category Q shall be fitted

wi th an endurance braking system which conplies with the

requi renents of paragraph 1.8. of annex 4 of this Regul ation.
The followi ng requirenents al so apply:

2.2. 1. The endurance braking control configurations shall be chosen
fromthose described in paragraph 2.14. of this Regulation

2.2.2. In the case of an electrical failure of the anti-Ilock system
i ntegrated or conbi ned endurance braking systens shall be
swi tched off automatically.

2.2.3. The effectiveness of the endurance braking system shall be
controlled by the anti-lock braking system such that the
axl e(s) braked by the endurance braking system cannot be | ocked
by that system at speeds above 15 knih. However, this
requi renent shall not apply to that part of the braking system
constituted by the natural engine braking.

2.2.4. The endurance braking system shall conprise several stages of
ef fectiveness, including a | ow stage appropriate for the
unl aden condition. Were the endurance braking systemof a
power-driven vehicle is constituted by its engine, the
different gear ratios shall be considered to provide the
different stages of effectiveness.

2.2.5. In the case of towi ng vehicles, the |oading condition, as
described in paragraph 1.8.2.1. of annex 4 of this Regulation,
shal | be the maxi num nass of the vehicle conbination
conprising the maxi rum mass of the towing vehicle and its
aut hori zed maxi mum t owed mass, but not exceeding a tota
of 44 tonnes.

*/ European Agreenent concerning the International Carriage of
Danger ous Goods by Road, as anended.
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METHOD OF MEASURI NG THE RESPONSE TI ME ON VEHI CLES
EQUI PPED W TH COVPRESSED- Al R BRAKI NG SYSTEMS

GENERAL

The response tinmes of the service braking systemshall be determ ned
on the stationary vehicle, the pressure being neasured at the intake
to the cylinder of the |east favourably placed brake. |In the case of
vehicles fitted with conbi ned conpressed-air/hydraulic braking
systens, the pressure may be neasured at the opening of the |east
favourably placed pneumatic unit. For vehicles equipped with | oad
sensi ng val ves, these devices nust be set in the "l aden" position.

During the test, the stroke of the brake cylinders of the various
axl es shall be that required for brakes adjusted as closely as
possi bl e.

The response tinmes determned in accordance with the provisions of
this annex shall be rounded to the nearest tenth of a second. |If the
figure representing the hundredth is five or nore, the response tine
shal |l be rounded up to the next higher tenth.

PONER- DRI VEN VEHI CLES

At the beginning of each test, the pressure in the energy storage
devi ce shall be equal to the pressure at which the governor restores
the feed to the system In systens not equi pped with a governor
(e.g., pressure-limted conpressors) the pressure in the energy
storage device at the beginning of each test shall be 90 per cent of
the pressure specified by the manufacturer and defined in

paragraph 1.2.2.1. of Part A of annex 7 to this Regul ation, used for
the tests prescribed in this annex.

The response tinmes as a function of the actuating time (t;) shall be
obt ai ned by a succession of full actuations, beginning with the
shortest possible actuating tinme and increasing to a tine of about
0.4 seconds. The neasured val ues shall be plotted on a graph

The response tinme to be taken into consideration for the purpose of
the test is that corresponding to an actuating tine of 0.2 seconds.
This response tine can be obtained fromthe graph by interpolation.

For an actuating tinme of 0.2 seconds, the time elapsing fromthe
initiation of the braking systemcontrol actuation to the nonent when
the pressure in the brake cylinder reaches 75 per cent of its
asynptotic val ue shall not exceed 0.6 seconds.

In the case of power-driven vehicles having a pneunatic control line
for trailers, in addition to the requirenments of paragraph 1.1. of
this annex, the response tinme nmust be neasured at the extremty of
a pipe 2.5 mlong with an internal diameter of 13 mmwhich shall be
joined to the coupling head of the control line of the service
braking system During this test, a volume of 385 + 5 cnmi (which is
deened to be equivalent to the volune of a pipe 2.5 mlong with an
internal dianeter of 13 nm and under a pressure of 6.5 bar) shall be
connected to the coupling head of the supply line. Tractors for

sem -trailers nust be equi pped with flexible pipes for making the
connection to sem -trailers. The coupling heads will, therefore, be
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2. 6.

2.

7.

1.

at the extremty of those flexible pipes. The Iength and interna
di anmeter of the pipes shall be entered at item 14.6. of the form
conformng to the nodel in annex 2 to this Regul ation

The tinme elapsing fromthe initiation of brake-pedal actuation to the
noment when

(a) the pressure neasured at the coupling head of the pneunmatic
control line,

(b) the digital demand value in the electric control I|ine
nmeasured according to SO DS 11992:[1996].

reaches x per cent of its asynptotic, respectively final, value
shal | not exceed the times shown in the table bel ow

x [%A t [s]
10 0.2
75 0.4

In the case of power-driven vehicles authorized to tow trailers of
category O, or O, fitted with conpressed-air braking systens, in
addition to the above-mentioned requirenents, the prescriptions in
paragraph 5.2.1.18.4.1 of this Regulation shall be verified by
conducting the follow ng test:

(a) by neasuring the pressure at the extremty of a pipe 2.5 mlong
with an internal dianeter of 13 mm which shall be joined to the
coupling head of the supply line;

(b) by sinulating a failure of the control line at the coupling head;

(c) by actuating the service braking control device in 0.2 seconds,
as described in paragraph 2.3. above.

TRAI LERS

The trailer's response tinmes shall be neasured w thout the power-
driven vehicle. To replace the power-driven vehicle, it is necessary
to provide a simulator to which the coupling heads of the supply
line, the pneumatic control |ine and/or the connector of the electric
control line are connected.

The pressure in the supply line shall be 6.5 bar.

The sinulator for pneunmatic control |ines shall have the foll ow ng
characteristics:

It must have a reservoir with a capacity of 30 litres which shall be
charged to a pressure of 6.5 bar before each test and which nust not
be recharged during each test. At the outlet of the braking contro
device, the sinulator must incorporate an orifice with a diameter of
from4.0 to 4.3 mminclusive. The volune of the pipe neasured from
the orifice up to and including the coupling head shall be 385 + 5 cm
(which is deened to be equivalent to the volune of a pipe 2.5 mlong
with an internal dianeter of 13 nm and under a pressure of 6.5 bar).
The control line pressures referred to in paragraph 3.3.3. of this
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annex shall be neasured i medi ately downstream of the orifice

3.3.2. The braking systemcontrol nust be so designed that its performance
in use is not affected by the tester.

3.3.3. The sinul ator nust be set, e.g. through the choice of orifice in
accordance with paragraph 3.3.1. of this annex in such a way that, if
a reservoir of 385 + 5 cni is joined to it, the tine taken for the
pressure to increase fromO0.65 to 4.9 bar (10 and 75 per cent
respectively of the nom nal pressure of 6.5 bar) shal
be 0.2 + 0.01 seconds. |If a reservoir of 1155 * 15 cmi i s substituted
for the above-nentioned reservoir, the tine taken for the pressure to
increase fromO0.65 to 4.9 bar wi thout further adjustnment shal
be 0.38 + 0.02 seconds. Between these two pressure val ues, the
pressure nust increase in an approxinmately |inear way. These
reservoirs shall be connected to the coupling head w t hout using
flexi bl e pi pes and the connection shall have an internal diameter of
not |ess than 10 mm

3.3.4. The diagrams in the appendix to this annex give an exanple of the
correct configuration of the sinulator for setting and use.

3. 4. The tine el apsi ng between the nmonent when the pressure produced in
the control line by the sinulator reaches 0.65 bar and the nonent

when the pressure in the brake actuator of the trailer reaches 75 per
cent of its asynptotic value nust not exceed 0.4 seconds.

3.5. The sinmulator for electric control lines shall have the follow ng
characteristics: 1/

1/ Until uniformtest procedures have been agreed, trailers with an
electric control line shall be deened to neet the requirenents of paragraph 3.
of this annex when the acconpanyi ng pneurmatic control line fulfils the
prescri bed requirenents.
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EXAMPLE OF A SI MULATOR
(see annex 6, paragraph 3)

1. Setting the simulator
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To the electric chronometer
2. Testing the trailer Braking equipment of the
_  trailer to be tested
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supply connection with shut-off valve
pressure switch in the sinulator, set at 0.65 bar and at 4.9 bar
pressure switch to be connected to the brake actuator of the
trailer, to operate at 75 per cent of the asynptotic pressure in
t he brake actuator CF
brake cylinder

line fromorifice Oup to and including its coupling head TC,
havi ng an inner volunme of 385 = 5 cni under a pressure of 6.5 bar

pressure gauge

orifice with a dianmeter of not |ess than 4 mm and not nore
than 4.3 mm

pressure test connection
30-litre air reservoir with drain val ve

calibrating reservoir, including its coupling head TC, to
be 385 + 5 cnt

calibrating reservoir, including its coupling head TC, to
be 1155 + 15 cn?

shut - of f val ve

coupling head, supply line
coupling head, control line
braki ng system control device

energency relay valve
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PROVI SI ONS RELATI NG TO ENERGY SOURCES AND ENERGY STORAGE DEVI CES
( ENERGY ACCUMULATORS)

A.  COWPRESSED- Al R BRAKI NG SYSTEMS

1. CAPACI TY OF ENERGY STORACE DEVI CES ( ENERGY ACCUMULATORS)
1.1. Gener al
1.1.1. Vehi cl es on which the operation of the braking systemrequires the

use of conpressed-air shall be equipped with energy storage devices
(energy accunul ators) of a capacity neeting the requirenents of
paragraphs 1.2. and 1.3. of this annex (Part A).

1.1.2. It nust be possible to easily identify the reservoirs of the
different circuits.

1.1.3. However, the energy storage devices shall not be required to be of a
prescribed capacity if the braking systemis such that in the
absence of any energy reserve it is possible to achieve a braking
performance at |east equal to that prescribed for the secondary
braki ng system

1.1.4. In verifying conpliance with the requirements of paragraphs 1.2. and
1.3. of this annex, the brakes shall be adjusted as closely as
possi bl e.

1. 2. Power - dri ven vehi cl es

1.2.1. The energy storage devices (energy accunul ators) of power-driven

vehi cl es shall be such that after eight full-stroke actuations of
the service braking systemcontrol the pressure renmaining in the
energy storage device(s) shall be not |ess than the pressure
required to obtain the specified secondary braking performance.

1.2. 2. Testing shall be perforned in conformity with the foll ow ng
requi renents:

1.2.2.1. the initial energy level in the energy storage device(s) shall be
that specified by the manufacturer. 1/ It shall be such as to
enabl e the prescribed performance of the service braking systemto
be achi eved;

1.2.2.2. t he energy storage device(s) shall not be fed; in addition, any
energy storage device(s) for auxiliary equipnent shall be isolated;

1.2.2.3. In the case of power-driven vehicle to which the coupling of a
trailer is authorized and with a pneumatic control |ine, the supply

line shall be stopped and a conpressed-air reservoir of 0.5 litre
capacity shall be connected directly to the coupling head of the
pneumatic control line. Before each braking operation, the pressure
in this conpressed-air reservoir shall be conpletely elimnated.
After the test referred to in paragraph 1.2.1. above, the energy

| evel supplied to the pneumatic control line shall not fall below a
| evel equivalent to one-half the figure obtained at the first brake
application.

1/ The initial energy level shall be stated in the approval docunent.
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Trailers

The energy storage devices (energy accunul ators) with which trailers
are equi pped shall be such that, after eight full-stroke actuations
of the towing vehicle's service braking system the energy |evel
supplied to the operating nenbers using the energy does not fal

bel ow a | evel equivalent to one-half of the figure obtained at the
first brake application and without actuating either the automatic
or the parking braking systemof the trailer

Testing shall be perforned in conformity with the foll ow ng
requirenents:

the pressure in the energy storage devices at the begi nning of each
test shall be 8.5 bar;

the supply line shall be stopped; in addition, any energy storage
device(s) for auxiliary equipnent shall be isol ated;

the energy storage devices shall not be replenished during the test;

at each brake application, the pressure in the pneumatic contro
line shall be 7.5 bar

at each brake application, the digital demand value in the electric
control line shall be corresponding to a pressure of 7.5 bar

CAPACI TY OF ENERGY SOURCES
Cener a

The conpressors shall neet the requirenents set forth in the
foll owi ng paragraphs.

Definitions

"p," is the pressure corresponding to 65 per cent of the pressure p,
defined in paragraph 2.2.2. bel ow

"p,” is the value specified by the manufacturer and referred to in
paragraph 1.2.2.1. above.

"t," is the time required for the relative pressure to rise from
Otop,, and "t,”" is the tinme required for the relative pressure to
rise fromO to p,.

Condi ti ons of neasurenent

In all cases, the speed of the conpressor shall be that obtained
when the engine is running at the speed corresponding to its nmaxi num
power or at the speed allowed by the governor

During the tests to determne the tine t;, and the time t,, the
energy storage device(s) for auxiliary equipnent shall be isolated.

If it is intended to attach a trailer to a power-driven vehicle, the
trailer shall be represented by an energy storage devi ce whose

maxi mumrel ati ve pressure p (expressed in bar) is that which can be
supplied through the towing vehicle's supply circuit and whose
volume V, expressed in litres, is given by the formula pV = 20 R

(R being the perm ssible naxi mum mass, in tonnes, on the axles of
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. 2.

.1

. 2.

.1

. 2.

the trailer).
Interpretation of results

The time t, recorded for the |east-favoured energy storage device
shal | not exceed:

Three nminutes in the case of vehicles to which the coupling of a
trailer is not authorized; or

Six minutes in the case of vehicles to which the coupling of a
trailer is authorized.

The time t, recorded for the | east-favoured energy storage device
shall not exceed:

Six minutes in the case of vehicles to which the coupling of a
trailer is not authorized; or

Nine nminutes in the case of vehicles to which the coupling of a
trailer is authorized.

Addi tional test

If the power-driven vehicle is equipped with one or nore energy
storage devices for auxiliary equi pnment having a total capacity
exceedi ng 20 per cent of the total capacity of the braking energy
storage devices, an additional test shall be perforned during which
no irregularity shall occur in the operation of the valves
controlling the filling of the energy storage device(s) for

auxi liary equi prment.

It shall be verified during the aforesaid test that the tine t,
necessary to raise the pressure fromO to p, in the |east-favoured
braki ng energy storage device is | ess than

Eight minutes in the case of vehicles to which the coupling of a
trailer is not authorized; or

El even mnutes in the case of vehicles to which the coupling of a
trailer is authorized.

The test shall be perfornmed in the conditions prescribed in
paragraphs 2.3.1. and 2.3.3. above.

Towi ng vehicl es
Power - driven vehicles to which the coupling of a trailer is
aut hori zed shall also conply with the above requirenments for
vehicl es not so authorized. |In that case, the tests in
paragraphs 2.4.1. and 2.4.2. (and 2.5.2.) of this annex will be
conducted wi thout the energy storage device nmentioned in
par agraph 2. 3.3. above.

B. VACUUM BRAKI NG SYSTEMS
CAPACI TY OF ENERGY STORAGE DEVI CES ( ENERGY ACCUMULATORS)
Gener a

Vehi cl es on which operation of the braking systemrequires the use
of a vacuum shall be equi pped with energy storage devices (energy



E/ ECE/ 324
E/ECE/TRANS/SOS}REV'1/Add'12/ReV'4
Regul ati on No. 13

page 79

Annex 7

accunul ators) of a capacity neeting the requirenents of
paragraphs 1.2. and 1.3. of this annex (Part B)

However, the energy storage devices shall not be required to be of a
prescribed capacity if the braking systemis such that in the
absence of any energy reserve it is possible to achieve a braking
performance at |east equal to that prescribed for the secondary
braki ng system

In verifying conpliance with the requirenments of paragraphs 1.2. and
1.3. of this annex, the brakes shall be adjusted as closely as
possi bl e.

Power -dri ven vehicl es

The energy storage devices (energy accunul ators) of power-driven
vehi cl es shall be such that it is still possible to achieve the
perfornmance prescribed for the secondary braking system

after eight full-stroke actuations of the service braking system
control where the energy source is a vacuum punp; and

after four full-stroke actuations of the service brake control
where the energy source is the engine.

Testing shall be perforned in conformty with the follow ng
requirenents:

the initial energy level in the energy storage device(s) shall be
that specified by the manufacturer. 1/ 1t shall be such as to
enabl e the prescribed performance of the service braking system
to be achi eved and shall correspond to a vacuum not exceedi ng 90
per cent of the maxi num vacuum furni shed by the energy source;

the energy storage device(s) shall not be fed; in addition any
energy storage device(s) for auxiliary equi pnent shall be
i sol at ed;

in the case of a power-driven vehicle authorized to tow a
trailer, the supply line shall be stopped and an energy storage
device of 0.5 litre capacity shall be connected to the control
line. After the test referred to in paragraph 1.2.1. above, the
vacuum | evel provided at the control |ine shall not have fallen
bel ow a | evel equivalent to one-half of the figure obtained at
the first brake application

Trailers (categories QO and O, only)

The energy storage devices (energy accunul ators) w th which
trailers are equi pped shall be such that the vacuum | evel
provided at the user points shall not have fallen below a | evel
equi val ent to one-half of the value obtained at the first brake
application after a test conprising four full-stroke actuations
of the trailer's service braking system

Testing shall be performed in confornmity with the follow ng
requi renents:

1/
docunent .

The initial energy level shall be stated in the approva
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. 3.

the initial energy level in the energy storage device(s) shall be
that specified by the manufacturer. 1/ 1t shall be such as to
enabl e the prescribed performance of the service braking system
to be achieved;

the energy storage device(s) shall not be fed; in addition, any
energy storage device(s) for auxiliary equi pnent shall be
i sol at ed.

CAPACI TY OF ENERGY SOURCES
CGener a

Starting fromthe anbi ent atnospheric pressure, the energy source
shal | be capabl e of achieving in the energy storage device(s), in
3 minutes, the initial level specified in paragraph 1.2.2.1.
above. In the case of a power-driven vehicle to which the
coupling of a trailer is authorized, the tine taken to achieve
that level in the conditions specified in paragraph 2.2. bel ow
shal | not exceed 6 minutes.

Condi tions of neasurenent
The speed of the vacuum source shall be:

where the vacuum source is the vehicle engine, the engi ne speed
obtained with the vehicle stationary, the neutral gear engaged
and the engine idling;

where the vacuum source is a punp, the speed obtained with the
engi ne running at 65 per cent of the speed corresponding to its
maxi mum power output; and

where the vacuum source is a punp and the engine is equipped with
a governor, the speed obtained with the engine running at 65 per
cent of the maxi mum speed all owed by the governor.

Where it is intended to couple to the power-driven vehicle a
trail er whose service braking systemis vacuum operated, the
trailer shall be represented by an energy storage device having a
capacity Vin litres determned by the formula V = 15 R where R
i s the maxi mum permi ssible mass, in tonnes, on the axles of the
trailer.

C. HYDRAULI C BRAKI NG SYSTEMS W TH STORED ENERGY
CAPACI TY OF ENERGY STORAGE DEVI CES ( ENERGY ACCUMULATORS)
CGener a

Vehi cl es on which operation of the braking systemrequires the
use of stored energy provided by hydraulic fluid under pressure
shal | be equi pped with energy storage devices (energy

accunul ators) of a capacity neeting the requirenents of
paragraph 1.2. of this annex (Part C

However, the energy storage devices shall not be required to be
of a prescribed capacity if the braking systemis such that in
the absence of any energy reserve it is possible with the service
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braki ng system control to achi eve a braking performance at | east
equal to that prescribed for the secondary braking system

In verifying conpliance with the requirenents of

paragraphs 1.2.1., 1.2.2. and 2.1. of this annex, the brakes
shal | be adjusted as closely as possible and, for

paragraph 1.2.1., the rate of full-stroke actuati ons must be such
as to provide an interval of at |east 60 seconds between each

act uati on.

Power -dri ven vehi cl es

Power -dri ven vehi cl es equi pped with a hydraulic braking system
with stored energy shall neet the follow ng requirenents:

After eight full-stroke actuations of the service braking system
control, it shall still be possible to achieve, on the ninth
application, the performance prescribed for the secondary braking
system

Testing shall be perfornmed in conformity with the follow ng
requirenents:

testing shall conmence at a pressure that may be specified by the
manuf acturer but is not higher than the cut-in pressure;

the energy storage device(s) shall not be fed; in addition, any
energy storage device(s) for auxiliary equi pnent shall be
i sol at ed.

Power -dri ven vehi cl es equi pped with a hydraulic braking system
with stored energy which cannot nmeet the requirenents of
paragraph 5.2.1.5.1. of this Regulation shall be deened to
satisfy that paragraph if the follow ng requirenents are net:

After any single transmssion failure it shall still be possible
after eight full-stroke actuations of the service braking system
control, to achieve, at the ninth application, at |east the
performance prescribed for the secondary braking systemor, where
secondary performance requiring the use of stored energy is

achi eved by a separate control, it shall still be possible after
eight full-stroke actuations to achieve, at the ninth
application, the residual performance prescribed in

paragraph 5.2.1.4. of this Regulation

Testing shall be perforned in conformty with the follow ng
requi renents:

with the energy source stationary or operating at a speed
corresponding to the engine idling speed, any transm ssion
failure may be induced. Before inducing such a failure, the
energy storage device(s) shall be at a pressure that may be
specified by the manufacturer but not exceeding the cut-in
pressure;

the auxiliary equi pnment and its energy storage devices, if any,
shal | be isol at ed.

CAPACI TY OF HYDRAULI C FLUI D ENERGY SOURCES

The energy sources shall neet the requirenents set out in the
fol |l owi ng paragraphs:
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Definitions

"p," represents the maxi num system operational pressure (cut-out
pressure) in the energy storage device(s) specified by the
manuf act ur er .

"p," represents the pressure after four full-stroke actuations
with the service braking systemcontrol, starting at p,, wthout
having fed the energy storage device(s).

"t" represents the tine required for the pressure to rise fromp,
to p, in the energy storage device(s) w thout application of the
service braking system control

Condi ti ons of neasurenment

During the test to deternmine the tine t, the feed rate of the
energy source shall be that obtained when the engine is running
at the speed corresponding to its naxi rum power or at the speed
al | oned by the over-speed governor.

During the test to deternmine the tine t, energy storage device(s)
for auxiliary equi pment shall not be isolated other than
automatically.

Interpretation of results

In the case of all vehicles except those of categories M, N, and
N;,, the tine t shall not exceed 20 seconds.

In the case of vehicles of categories M, N, and N,, the tine t
shal | not exceed 30 seconds.
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CHARACTERI STI CS OF WARNI NG DEVI CES
Wth the engine stationary and comenci ng at a pressure that may
be specified by the nanufacturer but does not exceed the cut-in

pressure, the warning device shall not operate followi ng two
full -stroke actuations of the service braking system control
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Annex 8
PROVI SI ONS RELATI NG TO SPECI FI C CONDI TI ONS FOR SPRI NG BRAKI NG SYSTEMS
1. DEFI NI TI ON
1.1. "Spring braking systens" are braking systens in which the energy

required for braking is supplied by one or nore springs acting as an
energy storage device (energy accunul ator).

1.1.1. The energy necessary to conpress the spring in order to rel ease the
brake is supplied and controlled by the "control" actuated by the
driver (see definition in paragraph 2.4. of this Regulation).

1.2. "Spring conpression chanber" nmeans the chanber where the pressure
variation that induces the conpression of the spring is actually
pr oduced.

1.3. If the conpression of the springs is obtained by nmeans of a vacuum
device, "pressure" shall nean negative pressure everywhere in this
annex.

2. GENERAL

2. 1. A spring braking systemshall not be used as a service braking

system However, In the event of a failure in a part of the

transm ssion of the service braking system a spring braking system
may be used to achi eve the residual performance prescribed in
paragraph 5.2.1.4. of this Regulation provided that the driver can
graduate this action. |In the case of power-driven vehicles, with
the exception of tractors for sem-trailers neeting the requirenments
specified in paragraph 5.2.1.4.1 of this Regulation, the spring
braki ng system shall not be the sole source of residual braking.
Vacuum spring braking systens shall not be used for trailers.

2.2. A small variation in any of the pressure lints which nmay occur in
the spring conpression chanber feed circuit shall not cause a
significant variation in the braking force.

2. 3. The feed circuit to the spring conpression chanber nust either
i nclude an own energy reserve or nmust be fed fromat |east two
i ndependent energy reserves. The trailer supply line may be
branched fromthis feed line under the condition that a pressure
drop in the trailer supply line nust not be able to apply the spring
brake actuators. Auxiliary equipnent may only draw its energy from
the feed Iine for the spring brake actuators under the condition
that its operation, even in the event of damage to the energy
source, cannot cause the energy reserve for the spring brake
actuators to fall below a level from which one rel ease of the spring
brake actuators is possible. In any case, during re-charging of the
braki ng system from zero pressure, the spring brakes nust not
rel ease until the pressure in the service braking systemis
sufficient to ensure at |east the prescribed secondary braking
performance of the |aden vehicle, using the service braking system
control. Simlarly, once applied, the spring brakes must not
rel ease unless there is sufficient pressure in the service braking
systemto at |east provide the prescribed residual braking
performance of the |aden vehicle by application of the service
braki ng control. This paragraph does not apply to trailers.

2. 4. In power-driven vehicles, the systemnmust be so designed that it is
possible to apply and rel ease the brakes at least three tines if the
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initial pressure in the spring conpression chanber is equal to the
maxi mum desi gn pressure. |In the case of trailers, it nust be
possible to rel ease the brakes at least three tines after the
trailer has been uncoupled, the pressure in the supply line being
7.5 bar before the uncoupling. However, prior to the check the
energency brake shall be released. These conditions nust be

sati sfied when the brakes are adjusted as closely as possible. In
addition, it rmust be possible to apply and rel ease the parking
braki ng system as specified in paragraph 5.2.2.10. of this
Regul ati on when the trailer is coupled to the tow ng vehicle.

For power-driven vehicles, the pressure in the spring conpression
chanmber beyond which the springs begin to actuate the brakes, the
| atter being adjusted as closely as possible, shall not be greater
than 80 per cent of the mninumlevel of the normal avail able
pressure.

In the case of trailers, the pressure in the spring conpression
chamber beyond which the springs begin to actuate the brakes mnust
not be greater than that obtained after four full-stroke actuations
of the service braking systemin accordance with paragraph 1.3 of
Part A of annex 7 to this Regulation. The initial pressure is fixed
at 7.0 bar.

VWhen the pressure in the line feeding energy to the spring
conpressi on chanber - excluding lines of an auxiliary rel ease device
using a fluid under pressure - falls to the level at which the brake
parts begin to nove, an optical or audible warning device shall be
actuated. Provided this requirenent is nmet, the warni ng device may
conprise the red warning signal specified in paragraph 5.2.1.29.1.1.
of this Regulation. This provision does not apply to trailers.

If a power-driven vehicle authorized to tow a trailer with a

conti nuous or sem -continuous braking systemis fitted with a spring
braki ng system autonatic application of the said systemshall cause
application of the trailer's brakes.

RELEASE SYSTEM

A spring braking system nust be so designed that, in the event of a
failure in that system it is still possible to release the brakes.
This may be achieved by the use of an auxiliary rel ease device
(pneumatic, nmechanical, etc.).

Auxiliary rel ease devices using an energy reserve for rel easi ng nust
draw their energy froman energy reserve which is independent from
the energy reserve nornmally used for the spring braking system The
pneumati ¢ or hydraulic fluid in such an auxiliary rel ease device nmay
act on the sanme piston surface in the spring conpression chanber
which is used for the normal spring braking system under the
condition that the auxiliary rel ease device uses a separate |ine.
The junction of this line with the normal |ine connecting the
control device with the spring brake actuators shall be at each
spring brake actuator immediately before the port to the spring
conpression chanber, if not integrated in the body of the actuator
This junction shall include a device which prevents an influence of
one line on the other. The requirenents of paragraph 5.2.1.6. of
this Regul ation also apply to this device.
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For the purposes of the requirement of paragraph 3.1. above,
conponents of the braking systemtransm ssion shall not be regarded
as subject to failure if under the terns of paragraph 5.2.1.2.7. of
this Regul ation they are not regarded as |iable to breakage,
provided that they are made of nmetal or of a material having sinilar
characteristics and do not undergo significant distortion in nornal
br aki ng.

If the operation of the auxiliary device referred to in
paragraph 3. 1. above requires the use of a tool or spanner, the too
or spanner shall be kept on the vehicle.
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PROVI SI ONS RELATI NG TO PARKI NG BRAKI NG SYSTEMS EQUI PPED W TH A
MECHANI CAL BRAKE- CYLI NDER LOCKI NG DEVI CE (Lock actuat ors)

DEFI NI TI ON

"Mechani cal brake-cylinder |ocking device" neans a devi ce which
ensures braking operation of the parking braking system by
mechani cal ly | ocking the brake piston rod. Mechanical locking is
ef fected by exhausting the conpressed fluid held in the |ocking
chanmber; it is so designed that unlocking can be effected by
restoring pressure in the |ocking chanber

SPECI AL REQUI REMENTS

When the pressure in the | ocking chanber approaches the |evel at

whi ch mechani cal | ocking occurs, an optical or audi bl e warni ng device
shall conme into action. Provided this requirenent is net, the
war ni ng devi ce may conprise the red warning signal specified in
paragraph 5.2.1.29.1.1. of this Regulation. This provision shall not
apply to trailers

In the case of trailers, the pressure correspondi ng to mechanica

| ocki ng must not exceed 4 bar. It nust be possible to achieve
par ki ng braki ng perfornmance after any single failure of the trailer
service braking system |In addition, it nust be possible to rel ease
the brakes at least three tines after the trailer has been uncoupl ed,
the pressure in the supply line being 6.5 bar before the uncoupling.
These conditions nust be satisfied when the brakes are adjusted as
closely as possible. It nust also be possible to apply and rel ease
t he parking braking systemas specified in paragraph 5.2.2.10. of
this Regul ation when the trailer is coupled to the tow ng vehicle.

In cylinders equi pped with a nechanical |ocking device, novenent of
the brake piston shall be ensured by energy fromeither of two
i ndependent energy storage devi ces.

It shall not be possible to release the | ocked brake cylinder unless
it is certain that after such release the brake can be applied again

In the event of a failure of the energy source feeding the | ocking
chanber, an auxiliary rel ease device (e.g. mechanical, or pneunatic
whi ch may use the air contained in one of the vehicle's tyres) shal
be avail abl e.

The control nust be such that, when actuated, it perforns the

foll owi ng operations in sequence: it applies the brakes so as to
provi de the degree of efficiency required for parking braking, |ocks
the brakes in that position and then cancels out the brake
application force.

DI STRI BUTI ON OF BRAKI NG AMONG THE AXLES OF VEHI CLES AND REQUI REMENTS
FOR COWPATI BI LI TY BETWEEN TOWN NG VEHI CLES AND TRAI LERS

GENERAL REQUI REMENTS

Vehicl es of categories M N, O, and O, which are not equi pped with an
anti-lock systemas defined in annex 13 to this Regulation shall neet
all the requirenents of this annex. |If a special device is used,
this nust operate automatically.
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However, vehicles - other than those of category M - which are

equi pped with an anti-lock systemas defined in annex 13, shall also
meet the requirenments of paragraphs 7 and 8 of this annex if they are
in addition fitted with a special automatic device which controls the
di stribution of braking anmong the axles. 1In the event of failure of
its control, it shall be possible to stop the vehicle as stipul ated
under paragraph 6 of this annex.

The requirenents relating to the diagrams specified in

paragraphs 3.1.5., 3.1.6., 4.1., 5.1. and 5.2. of this annex, are
valid both for power-driven vehicles with a pneumatic control |ine
according to paragraph 5.1.3.1.1. of this Regulation and for power-
driven vehicles with an electric control line according to
paragraph 5.1.3.1.3. of this Regulation. In both cases, the

ref erence val ue (abscissa of the diagrans) will be the value of the
transmtted pressure in the control line: for vehicles equipped
according to paragraph 5.1.3.1.1. of this Regulation, this will be
the actual pneumatic pressure in the control line (p,); for vehicles
equi pped according to paragraph 5.1.3.1.3. of this Regulation, this
will be the pressure corresponding to the transmitted digital demand
value in the electric control line, according to

SO DS 11992:[1996]. Vehicles equi pped according to

paragraph 5.1.3.1.2. of this Regulation (with both pneunatic and

electric control lines) shall satisfy the requirenents of the
diagrans related to both control lines. However, identical braking
characteristic curves related to both control lines are not required.
SYMBCLS
i = axle index (i =1, front axle; i = 2, second axle; etc.)
P, = normal reaction of road surface on axle i under static
condi tions
N = normal reaction of road surface on axle i under braking
T, = force exerted by the brakes on axle i under normal braking
condi tions on the road
f, = T,/ N, adhesion utilized by axle i 1/
J = decel eration of vehicle
g = accel eration due to gravity: g = 10 m's?
z = braking rate of vehicle = J/g 2/
P = mass of vehicle
h = hei ght above ground of centre of gravity specified by the

manuf act urer and agreed by the Technical Services
conducting the approval test

E = wheel base

1/ "Adhesion utilization curves" of a vehicle neans curves show ng,

for specified |oad conditions, the adhesion utilized by each axle i plotted
agai nst the braking rate of the vehicle.

2/ For semi-trailers, z is the braking force divided by the static

| oad on the sem-trailer axle(s).
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= theoretical coefficient of adhesi on between tyre and road

correction factor: sem-trailer |aden

A ~F
I

= correction factor: sem-trailer unladen

sum of braking forces at the periphery of all wheels of
towing vehicles for trailers

—
<
1

= total normml static reaction of road surface on wheels of
towi ng vehicles for trailers 1/

U
=
|

Pm = pressure at coupling head of control line

Ts = sum of braking forces at periphery of all wheels of
trailer

P = total normal static reaction of road surface on all wheels
of trailer 2/

Pr rax = val ue of P; at maxi nrum mass of trailer

[T
k]
1

di stance between king-pin and centre of axle or axles of
sem -trailer

hg = hei ght above ground of centre of gravity of sem-trailer
specified by the manufacturer and agreed by the technica
servi ces conducting the approval test
REQUI REMENTS FOR POVER- DRI VEN VEHI CLES
.1 Two- axl ed vehicles
1.1, For all categories of vehicles for k values between 0.2 and 0.8: 5/
z >0.10 + 0.85 (k - 0.20)
1.2, For all states of |oad of the vehicle, the adhesion utilization
curve of the rear axle shall not be situated above that for the
front axle:

.1.2.1. for all braking rates between 0.15 and 0.80 in the case of vehicles
of category M.

However, for vehicles of this category in the range of z val ues

1/ As referred to in paragraph 1.4.4.3. of annex 4 to this
Regul ati on.

2/ As referred to in paragraph 1.4.4.2. of annex 4 to this
Regul ati on.

5/ The provisions of paragraph 3.1.1. do not affect the
requirenents of annex 4 to this Regulation relating to the braking
performance. However, if, in tests nmade under the provisions of
paragraph 3.1.1., braking perfornmances are obtained which are higher than
those prescribed in annex 4, the provisions relating to the adhesion
utilization curves shall be applied within the areas of diagrams 1A 1B and
1C of this annex defined by the straight lines k = 0.8 and z = 0. 8.
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3.1.2. 2.

3.1.2.3.

between 0.30 and 0.45, an inversion of the adhesion utilization
curves is permtted provided that the adhesion utilization curve of
the rear axle does not exceed by nore than 0.05 the line defined by
the formula k = z (line of ideal adhesion utilization - see

di agram 1A of this annex);

for all braking rates between 0.15 and 0.50 in the case of vehicles
of category N,. 1/

This condition is also considered satisfied if, for braking rates
between 0.15 and 0.30, the adhesion utilization curves for each
axl e are situated between two lines parallel to the line of idea
adhesion utilization given by the equation k = z + 0.08 as shown in
di agram 1C of this annex where the adhesion utilization curve for
the rear axle may cross the line k = z - 0.08; and conplies for a
braking rate between 0.30 and 0.50, with the relation z > k - 0.08;
and between 0.50 and 0.61 with the relation z > 0.5k + 0.21

for all braking rates between 0.15 and 0.30 in the case of vehicles
of other categories.

This condition is also considered satisfied if, for braking rates
between 0.15 and 0.30, the adhesion utilization curves for each
axl e are situated between two lines parallel to the line of idea
adhesion utilization given by the equation k = z + 0.08 as shown in
diagram 1B of this annex and the adhesion utilization curve for the
rear axle for braking rates z > 0.3 conplies with the relation

z >0.3+0.74 (k -0.38).

In the case of a power-driven vehicle authorized to tow trailers of
category O, or O, fitted with conpressed-air braking systens.

When tested with the energy source stopped, the supply line bl ocked
off, a reservoir of 0.5 litre capacity connected to the pneunatic
control line, and the systemat cut-in and cut-out pressures, the
pressure at full application of the braking control shall be
between 6.5 and 8.5 bar at the coupling heads of the supply |ine
and the pneunmatic control line, irrespective of the |oad condition
of the vehicle.

For vehicles equipped with an electric control line; a ful
application of the control of the service braking system shal
provide a digital demand val ue corresponding to a pressure between
6.5 and 8.5 bar (see 1SODIS 11992:[1996]).

These val ues shall be denonstrably present in the power-driven
vehi cl e when uncoupled fromthe trailer. The conpatibility bands
in the diagranms specified in paragraphs 3.1.5., 3.1.6., 4.1., 5.1.
and 5.2. of this annex, should not be extended beyond 7.5 bar

and/ or the correspondi ng digital demand val ue

(see 1SO DS 11992:[1996]).

It nust be ensured that at the coupling head of the supply line a
pressure of at least 7 bar is available when the systemis at cut-
in pressure. This pressure shall be denonstrated wi thout applying

Vehicles of category N, with a | aden/unl aden rear axle |oading

rati o not exceeding 1.5 or having a maxi nrum mass of |ess than 2 tonnes wll
have to conply with the requirements for category M vehicles laid down in
paragraph 3.1.2.1. of this annex as from 1 Cctober 1990.
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the service brakes.
Verification of the requirenents of paragraphs 3.1.1. and 3.1.2.

In order to verify the requirenments of paragraphs 3.1.1. and 3.1.2.
of this annex, the nmanufacturer shall provide the adhesion
utilization curves for the front and rear axles cal culated by the
f ornul ae:

T T

_ 1 1
fl_Nl b+ 2.l pg
) .5 P
T T
_ 2 _ 2
LN T

The curves shall be plotted for both the followi ng | oad conditions:

unl aden, in running order with the driver on board; in the case of
a vehicle presented as a bare chassis-cab, a supplenentary |oad may
be added to sinulate the mass of the body, not exceeding the

m ni mum nmass decl ared by the manufacturer in annex 2 to this
Regul ati on,

| aden; where provision is nade for several possibilities of |oad
di stribution, the one whereby the front axle is the nost heavily
| aden shall be the one considered.

If it is not possible, for vehicles with (permanent) all-whee
drive, to carry out the mathematical verification pursuant to
paragraph 3.1.4.1., the manufacturer may instead verify by means of
a wheel |ock sequence test that, for all braking rates between 0.15
and 0.8, lockup of the front wheels occurs either sinultaneously
with or before the | ockup of the rear wheels.

Procedure to verify the requirenents of paragraph 3.1.4.2

The wheel |ock sequence test shall be conducted on road surfaces
with a coefficient of adhesion of not nore than 0.3 and of about
0.8 (dry road) fromthe initial test speeds specified in

par agraph 3.1.4.3.2.

Test speeds:

60 km h, but not exceeding 0.8 v for decelerations on | ow
coefficient of friction road surfaces;

80 km h, but not exceeding v, for decelerations on high
coefficient of friction road surfaces.

The pedal force applied may exceed the perm ssible actuation forces
pursuant to annex 4, paragraph 2.1.1

Pedal force is applied and increased such that the second wheel on
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the vehicle will reach | ockup between 0.5 and 1 s after initiating
the brake application, until |ockup of both wheels on one axle
occurs (additional wheels may al so |l ock during the test, e.g. in
the case of sinultaneous | ockup).

3.1. 4.4, The tests prescribed in paragraph 3.1.4.2. shall be carried out
twi ce on each road surface. If the result of one test fails,
a third, hence decisive test shall be carried out.

3.1.4.5. For electric vehicles fitted with an electric regenerative braking
system of category B, where the electric regenerative braking
capacity is influenced by the electric state of charge, the curves
shall be plotted by taking account of the electric regenerative
br aki ng conponent under the m ni num and nmaxi mum condi ti ons of
delivered braking force. This requirenment is not applicable if the
vehicle is equipped with an anti-lock device which controls the
wheel s connected to the electric regenerative braking and shall be
repl aced by the requirenents of annex 13.

3.1.5. Towi ng vehicles other than tractors for semi-trailers

3.1.5.1. In the case of a power-driven vehicle authorized to tow trailers of
category O, or O, fitted with a conpressed air braking system the
perm ssible rel ati onshi p between the braking rate T/ P, and the
pressure p, shall lie within the areas shown on diagram 2 of this
annex for all pressures between 0.2 and 7.5 bar

3.1.6. Tractors for sem-trailers

3.1.6.1. Tractors with unladen senmi-trailer. An unladen conbination is
understood to be a tractor in running order, with the driver on
board, coupled to an unladen senmi-trailer. The dynanic |oad of the
sem -trailer on the tractor shall be represented by a static mass
P, nounted at the fifth wheel coupling equal to 15 per cent of the
maxi mum mass on the coupling. The braking forces nust continue to
be regul ated between the state of the "tractor wi th unladen sem -
trailer" and that of the "tractor alone"; the braking forces
relating to the "tractor alone" shall be verified

3.1.6.2. Tractors with |aden senmi-trailer. A laden conbination is
understood to be a tractor in running order, with the driver on
board, coupled to a | aden seni-trailer. The dynamic |oad of the
sem -trailer on the tractor shall be represented by a static nass
P, nounted at the fifth wheel coupling equal to:

P, = P, (1 + 0.457)

wher e:

P,, represents the difference between the maxi nrum | aden mass of

the tractor and its unl aden nmss.

For h the follow ng val ue shall be taken:
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wher e:
h, is the height of the centre of gravity of the tractor;
h is the height of the coupling on which the sem -trailer rests;
P, is the unl aden mass of the tractor al one
P+ P
P=P +P = 2
g

In the case of a vehicle fitted with a conpressed air braking system
the pernissible relationship between the braking rate T/ P, and the
pressure p, shall be within the areas shown on diagram 3 of this annex
for all pressures between 0.2 and 7.5 bar

Vehicles with nore than two axl es.

The requirenents of paragraph 3.1. of this annex shall apply to
vehicles with nore than two axles. The requirenents of

paragraph 3.1.2. of this annex with respect to wheel |ock sequence
shall be considered to be net if, in the case of braking rates
between 0.15 and 0. 30, the adhesion utilized by at |east one of the
front axles is greater than that utilized by at |east one of the
rear axles.

REQUI REMENTS FOR SEM - TRAI LERS
For semi-trailers fitted with conpressed-air braking systens:

The permissible relationship between the braking rate Ty P; and the
pressure p, shall lie within two areas derived fromdi agrans 4A and
4B for all pressures between 0.2 and 7.5 bar, in both the |aden and
unl aden states of load. This requirenment shall be nmet for al

permi ssible | oad conditions of the sem -trailer axles.

If the requirenents of paragraph 4.1.1. of this annex cannot be
satisfied in conjunction with the requirements of paragraph 3.1.2.1.
of annex 4 to this Regulation for sem-trailers with a K, factor

| ess than 0.80, then the sem -trailer nust neet the m ni mum braking
performance specified in paragraph 3.1.2.1. of annex 4 to this

Regul ation and be fitted with an anti-lock system conplying with
annex 13 to this Regul ation, except the conpatibility requirement in
paragraph 1 of that annex.

REQUI REMENTS FOR FULL AND CENTRE- AXLE TRAI LERS
For full trailers fitted with conpressed-air braking systens:

The requirenments set out in paragraph 3.1. of this annex shall apply
to twin-axle trailers (except where the axle spread is | ess than
2 netres).

Full trailers with nore than two axles shall be subject to the
requi renents of paragraph 3.2. of this annex.

The permi ssible relationship between the braking rate T/ Pz and the
pressure p, shall lie within the designated areas in diagram 2 of
this annex for all pressures between 0.2 and 7.5 bar, in both the
| aden and unl aden states of | oad.
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5. 2. For centre-axle trailers fitted with conpressed-air braking systens:

5.2. 1. The permissible relationship between the braking rate T/ P; and the
pressure p, shall lie within two areas derived from di agram 2 of
this annex, by multiplying the vertical scale by 0.95. This
requi renent shall be net at all pressures between 0.2 and 7.5 bar
in both the I aden and unl aden states of | oad.

5.2.2. If the requirenents of paragraph 3.1.2.1. of annex 4 to this
Regul ati on cannot be satisfied due to | ack of adhesion, then the
centre-axle trailer nmust be fitted with an anti-Ilock system
conmplying with annex 13 to this Regul ation

6. REQUI REMENTS TO BE MET I N CASE OF FAI LURE OF THE BRAKI NG
DI STRI BUTI ON SYSTEM

When the requirements of this annex are fulfilled by neans of a
speci al device (e.g. controlled nmechanically by the suspension of
the vehicle), it shall be possible, in the event of the failure of
its control, to stop the vehicle under the conditions specified for
secondary braking in the case of power-driven vehicles; for those
power-driven vehicles authorized to tow a trailer fitted with
conpressed-air braking systens, it must be possible to achieve a
pressure at the coupling head of the control line within the range
specified in paragraph 3.1.3. of this annex. In the event of
failure of the control of the device on trailers, a service braking
performance of at |east 30 per cent of that prescribed for the
vehicle in question shall be attained.

7. MARKI NGS

7. 1. Vehi cl es, other than those of category M, which neet the
requi renents of this annex by neans of a device nechanically
controll ed by the suspension of the vehicle, shall be marked to show
the useful travel of the device between the positions correspondi ng
to vehicle unladen and | aden states, respectively, and any further
information to enable the setting of the device to be checked.

7.1.1. When a brake | oad sensing device is controlled via the suspension of
the vehicle by any other neans, the vehicle nust be marked with
information to enable the setting of the device to be checked.

7.2. VWhen the requirenents of this annex are nmet by neans of a device
whi ch nmodul ates the air pressure in the brake transm ssion, the
vehi cl e nust be marked to show the axle | oads at the ground, the
nom nal outlet pressures of the device and an inlet pressure of not
| ess than 80 per cent of the maxi mum design inlet pressure, as
decl ared by the vehicle manufacturer, for the follow ng states of
| oad:

7.2.1. technically pernissible maxi num axle | oad for the axle(s) which
control (s) the device

7.2.2. axl e | oad(s) corresponding to the unladen nass of the vehicle in
runni ng order as stated in paragraph 13 of annex 2 to this
Regul ati on;

7.2.3. The axle | oad(s) approximating to the vehicle with proposed bodywork
in running order where the axle |l oad(s) nmentioned in
paragraph 7.2.2. of this annex relate(s) to the vehicle chassis with
cab;
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The axl e | oad(s) designated by the manufacturer to enable the
setting of the device to be checked in service if this is (these
are) different fromthe |oads specified in paragraphs 7.2.1. to

7.2.3. of this annex.

Par agraph 14.7. of annex 2 to this Regulation nust include

informati on to enable conpliance with the requirenents of paragraphs

7.1. and 7.2. of this annex to be checked.

The markings referred to in paragraphs 7.1. and 7.2. of this annex

nmust be affixed in a visible position in indelible form An exanple

of the markings for a nechanically controlled device in a vehicle
fitted with conpressed-air braking systemis shown in diagram5 of
thi s annex.

El ectronically controlled brake force distribution systens that
cannot fulfil the requirenents of paragraphs 7.1., 7.2., 7.3. and
7.4. above shall have a self checking procedure of the functions
whi ch influence brake force distribution.

VEHI CLE TESTI NG

During the type approval testing of a vehicle, the technica

i nspection authority shall verify conformity with the requirenments
contained in the present annex and carry out any further tests
consi dered necessary to this end. The report on the additiona
tests shall be appended to the type approval form
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DI AGRAM 1A
VEHI CLES OF CATEGORY M

(and certain vehicles of category N, after 1 Cctober 1990)
(see paragraph 3.1.2.1. of this annex)

k(fi)

0.8

0.7 —f

% _(zro07)

—85—
05
0.4
03

0.2 =

0.1 =

1 1
0.0 0.1 0.2 0.3 0.4 045 o5 0.6 0.7 0.8

DI AGRAM 1B



E/ ECE/ 324
E/ECE/TRANS/SOS}Rev.1/Add.12/Rev.4

Regul ati on No. 13
page 97
Annex 10

POMER- DRI VEN VEHI CLES OTHER THAN THOSE OF CATEGORIES M AND N,
(see paragraph 3.1.2.3. of this annex)

k(fi)

0.8

0.7 =

0.6 =
k= (2+007)
= (2007

Note: The lower limt k =z - 0.08 is not applicable for the
adhesion utilization of the rear axle.
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DI AGRAM 1C
VEHI CLES OF CATEGORY N,

(with certain exceptions after 1 October 1990)
(see paragraph 3.1.2.2. of this annex)

k(f;)

08
/7
(z-0.21 7
07 - k=—ZUTéU—) //
/
06 = 7
k= (22007) Y
i/
k=z
| |
06 07 08
—Z

Note: The lower limt k =z - 0.08 is not applicable for the
adhesion utilization of the rear axle.

DI AGRAM 2
TOWN NG VEHI CLES AND TRAI LERS
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(except tractors for sem-trailers and semi-trailers)
(see paragraph 3.1.5.1. of this annex)

T, 7}
P, —PM_
0.8 |
Laden
0.7 0.65 Unladen
0.6 0.575
0.5
04 040
0.35
0.3 |
0.2
0.1
P (bar
0.0 m( )

45 &5 7.5

No te:
The rel ati onshi ps required by the diagram shall apply progressively for
intermedi ate states of |oading between the | aden and the unl aden states and
shal | be achi eved by automatic neans.

DI AGRAM 3
TRACTORS FOR SEM - TRAI LERS
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(see paragraph 3.1.6. of this annex)

LADEN
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0.6

0.5

0.4

0.3
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0.0 |/

}Rev.l/Add.lZ/Rev.4

Not
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quired by the diagramshall apply progressively for internediate states of
| oadi ng between the | aden and the unl aden states and shall be achi eved by

aut omati ¢ nmeans.

DI AGRAM 4A
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SEM - TRAI LERS
(see paragraph 4 of this annex)

TR
PR
A
0.8 -
0.7 -~
0.65
0.6
0.5 -
0.45
0q 041
0.3 70.29
0.2 -
0.1
P_ (bar,
0.0 | | | | | | N n (bar)
02 1 2 3 4 5 6 7 8
Not. 4.5 7.5 e:
The rel
ati on
between the braking rate T4/ Pz and the control I|ine pressure for the |aden and

unl aden conditions is deternm ned as foll ows:

The factors K, (laden), K, (unladen) are obtained by reference to di agram 4B.

To determ ne the areas corresponding to the | aden and unl aden conditions, the
val ues of the ordinates of the upper and lower linmts of the hatched area in

di agram 4A are multiplied by the factors K, and K, respectively.
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DI AGRAM 4B
(see paragraph 4 and di agram 4A of this annex)
P 0.2 0
02 04 06 08 1.0 (P—R> T4 0 1.6
ARk
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| | - R
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EXPLANATORY NOTE ON THE USE OF DI AGRAM 4B

1. Formul a from which diagram 4B is derived:
0.7P P h -1.0
K= 1. 7-— 8 1.35-22280 1 0 v (n, - 1.2) LB | - 1.0 - R || ]
Rmax ER PR PRmaX 2.5
2.
Description of nethod of use with practical exanple.
2. 1. The broken |ines shown on diagram 4B refer to the determ nation of the
factors K, and K, for the follow ng vehicle, where:
Laden Unl aden
P 24 tonnes (240 kN) 4.2 tonnes (42 kN)
Pg 150 kN 30 kN
Peoy 150 kN 150 kN
h, 1.8 m 1.4 m
E; 6.0 m 6.0 m
In the follow ng paragraphs the figures in parentheses relate only to
the vehicle being used for the purpose of illustrating the nmethod of
usi ng di agram 4B.
2. 2. Cal cul ation of ratios
(a) |ZE| 1aden (=1.6)
R
by | <Ll unladen (=1.4)
R
P
(c) unladen (=0.2)
| ~ Rmax
2. 3. Determi nation of the correction factor when | aden, K.

(a) Start at the appropriate value of hy (hg = 1.8 m
(b) Move horizontally to the appropriate g - P/P; line
(g PIP; =1.6)
(c) Move vertically to the appropriate Es line (Ex = 6.0 m

(d) Move horizontally to the K. scale; K.is the |aden correction
factor required (K. = 1.04)

2. 4. Determination of the correction factor when unl aden, K;
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2.4.1. Determination of the factor K;:
(a) Start at appropriate hy (hg = 1.4 m

(b) Move horizontally to the appropriate Py Pgr |ine in the group of
curves nearest to vertical axis (Py Pge = 0.2)

(c) Move vertically to the horizontal axis and read off the val ue
of K, (K, =0.13 m.

2.4.2. Determination of the factor K;:
(a) Start at the appropriate value of hy (hyg = 1.4 m

(b) Move horizontally to the appropriate g - P/P; line
(g PIP,=1.4)

(c) Move vertically to the appropriate Es line (Ex = 6.0 m

(d) Move horizontally to the appropriate Py Pz, |line in the group of
curves furthest fromthe vertical axis (Py Pgm = 0.2)

(e) Move vertically to the horizontal axis and read off the val ue
of K (K, = 1.79).

2.4.3. Determnation of the factor K,

The unl aden correction factor K, is obtained fromthe follow ng
expressi on:

K, = K - K, (K, = 1.66)
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DI AGRAM 5

BRAKE LOAD SENSI NG DEVI CE

of this annex)

}Rev.l/Add.lZ/Rev.4

Control data Vehi cl e Axl e No. 2 I nl et Nom na

| oadi ng | oad at the| pressure out | et
ground [ bar] pressure

[ daN| [ bar]

Laden Laden 10 000 6 6
Unl aden 1 500 6 2.4
L
F=100 mm

=150 mm

Unladen
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CASES IN WHICH TYPE-1 AND/OR TYPE-11 (OR TYPE-11A) OR TYPE-II11 TESTS
DO NOT HAVE TO BE CARRI ED OUT
1. Type-1 and/or Type-11 (or Type-I1A) or Type-Ill tests need not be

performed on a vehicle submtted for approval in the follow ng cases:

1.1 The vehicle concerned is a power-driven vehicle or a trailer which
as regards tyres, braking energy absorbed per axle, and node of tyre
fitting and brake assenbly, is identical with respect to braking with
a power-driven vehicle or a trailer which:

1.1.1. has passed the Type-1 and/or Type-Il (or Type-l11A) or Type-IIl test;
and

1.1.2. has been approved, with regard to the braking energy absorbed, for
nmass per axle not |ower than that of the vehicle concerned.

1.2. The vehicle concerned is a power-driven vehicle or a trailer whose
axl e or axles are, as regards tyres, braking energy absorbed per
axl e, and node of tyre fitting and brake assenbly, identical with
respect to braking with an axle or axles which have individually
passed the Type-1 and/or Type-Il (or Type-11A) or Type-lll test for
masses per axle not |ower than that of the vehicle concerned,
provided that the braking energy absorbed per axle does not exceed
the energy absorbed per axle in the reference test or tests carried
out on the individual axle.

1.3. The vehi cl e concerned is equi pped with an endurance braking system
ot her than the engi ne brake, identical with an endurance braking
system al ready tested under the follow ng conditions:

1.3.1. the endurance braking systemshall, by itself, in a test carried out
on a gradient of at least 6 per cent (Type-ll test) or of at |east
7 per cent (Type-11A test), have stabilized a vehicle whose nmaxi mum
mass at the time of the test was not |ess than the maxi nrum mass of
the vehicle subnmitted for approval

1.3.2. it shall be verified in the above test that the rotational speed of
the rotating parts of the endurance braking system when the vehicle
submitted for approval reaches a road speed of 30 kmh, is such that
the retarding torque is not less than that corresponding to the test
referred to in paragraph 1.3.1. above.

1. 4. The vehicle concerned is a trailer equipped with S-camair operated
brakes 1/ which satisfies the verification requirenents of appendix 2
to this annex relative to the control of characteristics conpared to
the characteristics given in a report of a reference axle test as
shown in appendix 3 to this annex.

2. The term"identical", as used in paragraphs 1.1., 1.2. and 1.3. above,

1/ O her brake designs nmay be approved upon presentation of equival ent
i nf ormati on.



E/ ECE/ 324
E/ECE/TRANS/SOS}REV'1/Add'12/ReV'4
Regul ati on No. 13

page 107

Annex 11

means identical as regards the geonetric and nechanica
characteristics and the materials used for the conponents of the
vehicle referred to in those paragraphs.

Where the foregoing requirements are applied, the comrunication
concerni ng approval (annex 2 to this Regulation) shall include the
foll owi ng particul ars:

In the case under paragraph 1.1., the approval number of the vehicle
subjected to the Type-1 and/or Type-Il (or Type-11A) or Type-lIl test
of reference shall be entered.

In the case under paragraph 1.2., Table I in appendix 1 to this annex
shal | be conpleted

In the case under paragraph 1.3., Table Il in appendix 1 to this annex
shal | be conpl eted

I f paragraph 1.4. is applicable, Table IIl in appendix 1 to this annex
shal | be conpleted

Where the applicant for approval in a country Party to the Agreenent
applying this Regulation refers to an approval granted in another
country Party to the Agreenent applying this Regul ation, he shal
submit the documentation relating to that approval.
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Annex 11 - Appendix 1
Tabl e |
Axl es of the vehicle Ref erence axl es
Mass per Br aki ng Speed Mass per Br aki ng Speed
axle 1/ force axle 1/ force
needed at devel oped
wheel s at wheel s
kg N km h kg N km h
Axle 1
Axle 2
Axl e 3
Axl e 4
Table 11
Total nass of the vehicle submtted for approval . . . . . . . . . . kg
Braking force needed at wheels . . . . . . . . . . . e N

Retardlng torque needed at nmain shaft of endurance brak|ng systen1 . Nm

Retardlng torque obtained at main shaft of endurance braklng system
(according to diagram) . . . . . . . . . . . . . . . . Nm

1/ Technical ly perm ssible maxi mum nmass per axl e.
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Table 11
Reference axle ......... Report No. ........ Date ...........
(copy attached)
Type-I Type-111
Energy absorbed per axle (N)
(see paragraph 4.2.1., appendix 2)
Axle 1 T, = % P, T, = % P,
Axle 2 T, = e % P, T, S % P,
Axle 3 T,  =.... % P, T, =.... % P,
Predicted actuator stroke (mm)
(see paragraph 4.3.2., appendix 2)
Axle 1 S = e s S
Axle 2 S, = e S, =
Axle 3 S, =.... S, =......
Average output thrust (N)
(see paragraph 4.3.3., appendix 2)
Axle 1 Th,, =.... Th,, =....
Axle 2 Th,, =...... Th,, =....
Axle 3 Th,, =..... Th,, =.....
Braking performance (N)
(see paragraph 4.3.5., appendix 2)
Axle 1 T, = e T, = e
Axle 2 T, = T, =
Axle 3 T, =....... T, =
Type-0 subject Type-1 Type-III
trailer test result hot hot
(E) (predicted) (predicted)
Braking performance of vehicle
(see paragraph 4.3.6., appendix 2)
Hot braking requirements > 0.36 > 0.40
(see paragraphs 1.5.3., 1.6.3. and 1.7.2. of and and
annex 4) > 0.60 E > 0.60 E
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Annex 11 - Appendi x 2

ALTERNATI VE PROCEDURES FOR TYPE-|I AND TYPE-111 TESTS FOR TRAI LER BRAKES
1. GENERAL
1.1. In accordance with paragraph 1.4. of this annex, the Type-I or
Type-111 test may be waived at the tinme of type approval of the

vehi cl e provided that the braking system conponents conply with the
requirenents of this appendix and that the resulting predicted
braki ng performance neets the requirenents of this Regul ation for
the appropriate vehicle category.

1.2 Tests carried out in accordance with the methods detailed in this
appendi x shall be deened to neet the above requirenents.

2. SYMBOLS AND DEFI NI TI ONS
Note: The reference brake synbols shall have the suffix "e"
P = normal reaction of road surface on the axle under static

condi tions
= canshaft input torque
= maxi mum t echni cal |y perm ssi bl e canshaft input torque

C

Cirax

G = threshold canmshaft input torque, i.e., mninumcanshaft
torque necessary to produce a neasurabl e brake torque

R

T

M

= tyre rolling radius (dynam c)

= brake force at tyre/road interface

= brake torque T.R
z = braking rate = T/P or MRP
S = actuator stroke (working stroke plus free stroke)
S

= effective stroke - the stroke at which the output thrust
is 90 per cent of the average thrust (Th,)

Th, = average thrust - the average thrust is deternined by
integrating the val ues between one third and two thirds
of the total stroke (S,

I = | ever length
r = radius of brake druns
p = brake actuation pressure
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Thrust
Th
A -
090Th ,
1Bs  28s s s Sioe
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E
S
T
M
ETHODS

Track tests

The brake performance tests should preferably be carried out on a
single axle only.

The results of tests on a conbination of axles may be used in
accordance with paragraph 1.1. of this annex provided that each axle
contri butes equal braking energy input during the drag and hot brake
tests.

This is ensured if the following are identical for each axle:
braki ng geonetry, |ining, wheel nounting, tyres, actuation and
pressure distribution in the actuators.

The docunented result for a conbination of axles will be the average
for the nunmber of axles, as though a single axle had been used.

The axle(s) should preferably be | oaded with the maxi num static axle
| oad, though this is not essential provided that due all owance is
made during the tests for the difference in rolling resistance
caused by a different | oad on the test axle(s).

Al l owance shall be made for the effect of the increased rolling
resi stance resulting froma conbinati on of vehicles being used to
carry out the tests.

The initial speed of the test shall be that prescribed. The fina
speed shall be cal culated by the follow ng fornmula:
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v, = initial speed (knih)
v, = final speed (knih)

P, = mass of the tow ng vehicle (kg) under test conditions
P, = part of the nass of the trailer borne by the unbraked
axl e(s) (kg)
P, = part of the nass of the trailer borne by the braked
axl e(s) (kg).
3. 2. Inertia dynanmoneter tests
3.2. 1. The test machine shall have a rotary inertia simulating that part of

the Iinear inertia of the vehicle nass acting upon one wheel
necessary for the cold performance and hot performance tests, and
capabl e of being operated at constant speed for the purpose of the
test described in paragraphs 3.5.2. and 3.5.3. of this appendi x.

3.2.2. The test shall be carried out with a conplete wheel, including the
tyre, nounted on the noving part of the brake, as it would be on the
vehicle. The inertia mass may be connected to the brake either
directly or via the tyres and wheels.

3.2.3. Air cooling at a velocity and air flow direction sinulating actua
conditions may be used during the heating runs, the speed of air
fl ow being not greater than 10 knmih. The tenperature of the cooling
air shall be the anbient tenperature.

3.2. 4. Where the tyre rolling resistance is not automatically conpensated
for in the test, the torque applied to the brake shall be nodified
by subtracting a torque equivalent to a rolling resistance
coefficient of 0.01.

3.3. Rol i ng road dynanoneter tests

3.3.1. The axl e should preferably be | oaded with the maxi mum static axle
mass though this is not essential provided that due allowance is
made during the tests for the difference in rolling resistance
caused by a different nass on the test axle.

3.3. 2. Air cooling at a velocity and air flow direction simnulating actua
conditions may be used during the heating runs, the speed of air
flow being not greater than 10 knih. The tenperature of the cooling
air shall be the anbient tenperature.

3.3.3. The braking time shall be 1 second after a maxi mum build-up tinme of
0.6 second.

3. 4. Test conditions
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The test brake(s) shall be instrunented so that the follow ng
nmeasurenents can be taken

A continuous recording to enable the brake torque or force at the
peri phery of the tyre to be determn ned.

A continuous recording of air pressure in the brake actuator.
Vehi cl e speed during the test.
Initial tenperature on the outside of the brake drum

Brake actuator stroke used during Type-0 and Type-I or Type-II
tests.

Test procedures
Suppl enentary col d perfornmance test

This test is carried out at an initial speed equivalent to 40 kmh
in the case of Type-1 test and 60 knmih in the case of Type-IlI1l test
in order to evaluate the hot braking perfornance at the end of
Type-1 and Type-111 tests.

Three brake applications are made at the same pressure (p) and at an
initial speed equivalent to 40 kmih (in the case of Type-l test) or
60 knmih (in the case of Type-IIll test), with an approxi mately equa
initial brake tenmperature not exceeding 100°C, neasured at the

out side surface of the drums. The applications shall be at the
brake actuator pressure required to give a brake torque or force
equivalent to a braking rate (z) of at |east 50 per cent. The brake
actuator pressure shall not exceed 6.5 bar, and the canshaft input
torque (C) shall not exceed the maxi numtechnically perm ssible
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3.5.3. 2.

3. 6.
3.6.1.

canshaft input torque (G,,). The average of the three results
shal |l be taken as the cold performance.

Fade test (Type-1 test)

This test is carried out at a speed equivalent to 40 knih with an
initial brake tenperature not exceeding 100°C, neasured at the
out side surface of the drum

A braking rate is maintained at 7 per cent, including the rolling
resi stance (see paragraph 3.2.4. of this appendix).

The test is made during 2 m nutes and 33 seconds or during 1.7 km
at a vehicle speed of 40 kmh. |If the test velocity cannot be
achi eved, then the duration of the test can be | engthened
according to paragraph 1.5.2.2. of annex 4 to this Regul ation.

Not | ater than 60 seconds after the end of the Type-l test, a hot
performance test is carried out in accordance with

paragraph 1.5.3. of annex 4 to this Regulation at an initial
speed equivalent to 40 kmih. The brake actuator pressure shal

be that used during the Type-0 test.

Fade test (Type-I1I1 test)

Test nmethods for repeated braking

Track tests (see annex 4, paragraph 1.7)

Inertia dynoneter test

For the bench test as in annex 11, appendi x 2, paragraph 3. 2.

the conditions may be as for the road test according to
paragraph 1.7.1. with:

N
V =

22
Rol ling road dynoneter test

For the bench test as in annex 11, appendix 2, paragraph 3. 3.
the conditions shall be as follows:

Number of brake applications 20

Duration of braking cycle

(braking time 25 s and recovery tinme 35 s) 60 s

Test speed 30 knih
Braking rate 0. 06

Rol I i ng resistance 0.01

Not | ater than 60 seconds after the end of the Type-lIl test a

hot performance test is carried out in accordance with
paragraph 1.7.2. of annex 4 to this Regulation. The brake
actuator pressure shall be that used during the Type-0 test.

Test report
The result of tests carried out in accordance with paragraph 3.5.

of this appendix shall be reported on a form a nodel of which is
shown in appendi x 3 to this annex.
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. 2. The brake and the axle shall be identified. Particulars of the
brakes, the axle, the technically permssible mass and the nunber
of the corresponding test report shall be narked on the axle.
VERI FI CATI ON
Verification of conponents
The brake specification of the vehicle to be type approved shal
be verified by satisfying each of the follow ng design criteria:

I'tem Criteria
.1.1.(a) Brake drumcylindrical No change al | owed
section
(b) Brake drum nateri al No change al | owed
(c) Brake drum mass May increase up to +20 per cent from
t he reference drum nass
.1.2.(a) Proximty of wheel to Tol erances to be deterni ned by the
out si de surface of brake Techni cal Service conducting the
drum (di mensi on E) approval tests
(b) Part of brake drum not
covered by whee
(di nensi on F)
.1.3.(a) Brake lining materi al )
(b) Brake lining wi dth )
(c) Brake lining thickness )
(d) Brake lining actual surface [)No change all owed
area )
(e) Brake lining method of )
attachnent )
. 1.4, Brake geonetry (as in Fig.2 [No change al |l owed
of appendi x 3)
. 1. 5. Tyre rolling radius (R May change subject to the
requi renents of para. 4.3.5. of this
appendi X
.1.6.(a) Average thrust (Th, May change provi ded that the
(b) Actuation stroke (s) predi cted performance neets the
(c) Actuation lever length (I) |requirenents of para. 4.3. of this
(d) Actuation pressure (p) appendi x
1.7, Static nmass (P) P shall not exceed P, (see para. 2)
Verification of brake energy absorbed
.1 The brake forces (T) for each subject brake (for the same control
line pressure p,) necessary to produce the drag force specified for
both Type-1 and Type-111 test conditions nust not exceed the val ues
T, as stated in annex 11 - appendi x 3, paragraphs 2.1. and 2. 2.
whi ch were taken as a basis for the test of the reference brake.
Verification of hot perfornance
.1 The brake force (T) for each subject brake for a specified pressure
(p) in the actuators and for a control |ine pressure (p,) used
during the Type-0 test of the subject trailer is determned as
fol | ows:
1.1, The predicted actuator stroke (s) of the subject brake is calcul ated
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Thi s

as follows:

val ue shoul d not exceed Sp-

4.3.1. 2.

4.3.1.3.

4.3.1.4.

The average thrust output (Th, of the actuator fitted to the

subj ect brake at the pressure specified in paragraph 4.3.1. above is

measur ed.

The canshaft input torque (C) is then calculated as follows:
C=Th, |
C shall not exceed C,,.

The predicted brake performance for the subject brake is given by:

(C-C,) R,
. +001-P
) R

(C.-C

oe

T=(T,-001-P,)

R shal
not be less than 0.8 R.

The predicted brake performance for the subject trailer is
gi ven by:

P, Yp
The hot performances followi ng the Type-1 or Type-l1I1 tests shal

be determ ned in accordance with paragraphs 4.3.1.1. to 4.3.1.4.
The resulting predictions given by paragraph 4.3.2. above nust
satisfy the requirenents of this Regulation for the subject
trailer. The value used for "the figure recorded in the Type-0
test as prescribed in paragraph 1.5.3. or 1.7.2. of annex 4",
shall be the figure recorded in the Type-0 test of the subject
trailer.
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Annex 11 - Appendi x 3

MODEL TEST REPORT FORM AS PRESCRI BED | N PARAGRAPH 3. 6. OF
APPENDI X 2 TO THI S ANNEX

TEST REPORT NO. .................
1. | DENTI FI CATI ON
1.1. Axl e:

Manuf act ur er (nane and address)
Make . - -

Type .
Model .
Technical l'y pern1SS|bIe axl e |oad (P)

1.2. Br ake:

Manuf act ur er (nane and address)
Make . .

Type .
Model . C e e e
Technical ly pern1SS|bIe canmshaf t i nput torque C,,

Brake drum

I nternal dianeter

Mass . e e e e e e s e e
Mat eri al (attach dinmensioned drawing as in fig. 1 to this
appendi x) C e e e e e
Brake lining:

Manuf act ur er
Type .

I dentification (nust be visibl e when the iihihg'ié mounted on the

br ake shoe)

W dt h

Thi ckness

Surface area . .

Met hod of attachnent

Brake geonetry (attach dimensioned drawing as in fig. 2 to this
appendi x)

daN
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1.3. VWeel (s):

Single/ Twin 1/
Ri m di aneter (D) C e e e e
(attach di nensi oned dr awi ng as in f|g 1 to this appendix)

1.4. Tyres:

Reference rolling radius (R) at reference reaction (P,)
1.5. Act uat or:

Manuf acturer . .

Type (cylinder/di aphragn‘) 1/

Model
Lever Iength (I )

2. RECORD OF TEST RESULTS 2/
(corrected to take account of rolling resistance = 0,01 . P,)

2. 1. In the case of vehicles of categories O and O
Test type: 0 |
Annex 11, appendix 2, para.: 3.5.1. 2. 3.5.2.2./3. 3.5.2. 4.
Test speed km h 40 40 40
Brake actuator pressure p, bar - -
Braking tine mn - 2.55 -
Brake force devel oped T, N
Brake efficiency TJ/9, 81P, -
Actuat or stroke s, nm -
Canmshaft input torque G Nm -

Q.6 Nm -

1/ Stike out what does not apply.

2/ Track Test/Inertia Dynanoneter Test/Rolling Road Dynanoneter Test
(del ete where not applicable)
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. 2. In the case of vehicles of category O:
Test type: 0 111
Annex 11, appendi x 2, para.: 3.5.1.2. 3.5.3.1. 3.5.3.2.
Test speed initial km h 60 60
final km h
Brake actuator pressure p, bar -
Nunber of brake applications - - 20 -
Duration of braking cycle S - 60 -
Brake force devel oped T, N
Brake efficiency T,J/9,81P, -
Act uat or stroke s, mm -
Canshaft input torque C Nm -
a.e Nm -

Nane of Techni cal Service conducting the test:
Date of test:

This test has been carried out and the result reported in accordance
wi th ECE Regul ati on No. 13, paragraph 4 and annex 11, appendi x 2

S| GNED
DATE .
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Drum | Reaction| Tyre Rim B, R, D, E, F.
width | (P) (mm (mm (mm (mm (mm
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Fiqure 2
BRAKE GEQVETRY

| = variable possible lengths (mm)

//
o/
m“/‘
|
x\\
\
Al b
di nens
i ons
in nmm
except
0(09’ O‘le
and F,.
F, = useful braking surface per brake (cnf).
Type Of brake ap hp CP dp ep Qlpe | Hjp bp rp FP 819 S?P S’%P

Annex 12

CONDI TI ONS GOVERNI NG THE TESTI NG OF VEHI CLES EQUI PPED
W TH | NERTI A ( OVERRUN) BRAKI NG SYSTEMS
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1. GENERAL PROVI SI ONS

1.1. The inertia (overrun) braking systemof a trailer conprises the

control device, the transm ssion and the wheel brakes, hereinafter
call ed "brakes".

1.2. The control device is the aggregate of the conponents integral with
the traction device (coupling head).

1.3. The transmi ssion is the aggregate of the conponents conprised between
the last part of the coupling head and the first part of the brake.

1. 4. The "brake" is the part in which the forces opposing the novenent of
the vehicle develop. The first part of the brake is either the |ever
actuating the brake camor sinilar conponents (nechanical-transmn ssion
inertia braking system), or the brake cylinder (hydraulic-transm ssion
inertia braking system.

1.5. Braki ng systens in which accurmul ated energy (e.g. electric, pneunatic
or hydraulic energy) is transnmitted to the trailer by the tow ng
vehicle and is controlled only by the thrust on the coupling do not
constitute inertia braking systens within the meaning of this
Regul ati on.

1.6. Tests
1.6.1. Determ nation of essential conponents of the brake.
1.6.2. Determ nation of essential conmponents of the control device and

verification of the latter's conformty with the provisions of this
Regul ati on.

1.6.3. Checki ng on the vehicle:

(a) the compatibility of the control device and the brake; and
(b) the transmi ssion.

2. SYMBCLS AND DEFI NI TI ONS

2. 1. Units used

2.1.1. Mass: Kkg;

2.1.2. Force: N

2.1.3. Accel eration due to gravity: g = 10 m's®

2.1.4. Torques and nonments: Nm

2.1.5. Areas: cnf;

2.1.6. Pressures: bar

2.1.7. Lengths: unit specified in each case.

2. 2. Synbols valid for all types of brakes (see Figure 1 of appendix 1 to
thi s annex)

2.2.1. Gy trailer's technically permssible "maxi num mass" as decl ared by

t he manufacturer;

2.2.2. G, trailer's "maxi mum nass" capabl e of being braked by the contro
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device, as decl ared by the manufacturer

trailer's "maxi mum nass" capabl e of being braked by joint
operation of all of the trailer's brakes

G=n" G,

fraction of trailer's permnissible "maxi num nass" capabl e of
bei ng braked by one brake, as declared by the manufacturer

requi red braking force;

requi red braking force taking account of rolling resistance;
perm ssi ble thrust on coupling;

t hrust on coupling;

control device output force

suppl enentary force of control device, conventionally designated
by the force D corresponding to the point of intersection with
the axis of the abscissae of the extrapol ated curve expressing
P in terms of D, measured with the device in the nmd-trave
position (see Figures 2 and 3 of appendix 1 to this annex);

stress threshold of control device, i.e., the maxi mumthrust on
the coupling head which can be applied for a short tinme wthout
pl aci ng any stress on the output side of the control device.

The symbol K, is conventionally applied to the force neasured
when the coupling head begins to be pushed hone at a speed of 10
to 15 nm's, the control device transm ssion being uncoupl ed;

the maxi mum force applied to the coupling head when it is being

pushed hone at a speed of s mms + 10 per cent, the transm ssion
bei ng uncoupl ed;

t he maxi num force applied to the coupling head when it is being

pul led at a speed of s mms £ 10 per cent out of the position of
maxi mum conpressi on, the transm ssion bei ng uncoupl ed;

efficiency of inertia control device;
efficiency of transm ssion system

overal |l efficiency of control device and transm ssion
Ny = N Ns

travel of control in mllinmetres

effective (useful) travel of control in mllinetres, determ ned
as required by paragraph 9.4.1. of this annex;

spare travel of nmaster cylinder, neasured in mllinmetres at
coupl i ng head;

loss of travel, i.e., travel in mllinetres of the coupling head
when the latter is so actuated as to nove from 300 nm above to
300 mm bel ow the horizontal, the transm ssion

remai ni ng stationary;

brake-shoe lift (brake-shoe application travel), in mllinetres,
nmeasured on di aneter parallel to applying device, the brakes not
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2.2.22.

wher e:

N
N

NN
NONONN

. 23.
24,
. 25.
. 26.

.27,

bei ng adjusted during the test;
2sg: M ninmum brake shoe centre lift (mininum brake shoe application

travel) (in millimetres) for wheel brakes w th drum brakes

25, = 2.4 + 1
1000

2r being the dianeter of the brake drumin nmillinetres;

(see appendix 1, Figure 4, to this annex)

for wheel brakes with disc brakes with hydraulical transm ssion

. 10.vV
255 = 1.1 . I
F., 1000
Vso = fluid volume absorption of one wheel brake at a pressure
corresponding to a braking force of 1.2 B = 0.6 - G, and a
max. tyre radius.

and

2r, = outer dianeter of brake disc.

(Vg in cmi, Fg, in cnf and r, in nm
M br aki ng torque;
R: dynanmic tyre rolling radius (m;
n: nunber of brakes.
Dy Application force at input side of the control device, at which

the overload protector is activated.
M Braki ng torque at which the overload protector is activated.
Synbol s valid for mechanical -transm ssi on braki ng systens (see

Figure 5 of appendix 1 to this annex);

([ reduction ratio between travel of coupling head and travel of
| ever at output side of control device;

(P reduction ratio between travel of |ever at output side of
control device and travel of brake |ever (gearing down of
t ransm ssi on);

[ reduction ratio between travel of coupling head and travel of
brake | ever

iy = il

i reduction ratio between travel of brake lever and lift
(application travel) at brake-shoe centre (see Figure 4 of
appendix 1 to this annex);
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P: force applied to brake control |ever;

P,: brake-retraction force; i.e., in graph M= f(P), the val ue of
the force P at the point of intersection of the extrapol ation of
this function with the abscissa (see Figure 6 of appendix 1 to
this annex);

o: characteristic of brake as defined by:

M=o (P- P)

Synbol s valid for hydraulic-transm ssion braking systens (see Figure 8
of appendix 1 to this annex)

iy reduction ratio between travel of coupling head and travel of
pi ston in master cylinder

i',, reduction ratio between travel of cylinder thrust point and |ift
(application travel) of brake-shoe centre;

Fes: Surface area of piston of one wheel cylinder for drum brake(s);
for disc brake(s), sumof the surface area of the caliper
pi ston(s) on one side of the disc.

F.,: surface area of piston in master cylinder
p: hydraulic pressure in brake cylinder;

P, retraction pressure in brake cylinder; i.e., in graph M= f(p),
the value of the pressure p at the point of intersection of the
extrapol ation of this function with the abscissa (see Figure 7
of appendix 1 to this annex);

o' characteristic of brake as defined by:
=0 (P - Po):
GENERAL REQUI REMENTS

The transm ssion of force fromthe coupling head to the trailer's
brakes nust be effected either by rod |inkage or by one or nore
fluids. However, a sheathed cable (Bowden cable) may provide part of
the transmission; this part nust be as short as possible.

Al'l bolts at joints nust be adequately protected. In addition, these
joints nust be either self-lubricating or readily accessible for
| ubrication.

Inertia braking devices nust be so arranged that in the case when the
coupling head travels to its fullest extent, no part of the
transm ssi on sei zes, undergoes permanent distortion, or breaks. This
must be checked by uncoupling the end of the transmi ssion fromthe
brake control |evers.

The inertia braking systemmust allow the trailer to be reversed with
the towi ng vehicle w thout inposing a sustained drag force exceedi ng
0.08 g.G, Devices used for this purpose nust act autonatically and
di sengage autonatically when the trailer noves forward.

Any special device incorporated for the purpose of paragraph 3.4. of
this annex shall be such that the parking performance when facing up a
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gradi ent shall not be adversely affected.

Only inertia braking systens with disc brakes may incorporate overl oad
protectors. They nmay not be activated at a force of less than 1.2 P
or a pressure less than 1.2 p corresponding to a braking force of

B* = 0.5-9g - Gy (when fitted at the wheel brake) or at a thrust on
the coupling less than 1.2 - D* (when fitted at the control device).

REQUI REMENTS FOR CONTRCL DEVI CES

The sliding nenbers of the control device nust be |ong enough to
enable the full travel to be used even when the trailer is coupled.

The sliding nmenbers nmust be protected by a bell ows or sone equival ent
device. They nust either be lubricated or be constructed of self-
lubricating naterials. The surfaces in frictional contact nust be
made of a material such that there is neither el ectrochenical torque
nor any mechani cal inconpatibility Iiable to cause the sliding menbers
to seize.

The stress threshold (K, of the control device nust be not |ess than
0.02 g G, and not nore than 0.04 g G ,.

The maxi muminsertion force D, may not exceed 0.10 g G, in trailers
with rigid drawbars and 0.067 g G, in nulti-axled trailers wt
pi vot ed drawbars

I
h
The maxi mumtractive force D, nust be not less than 0.1 g G, and not
nore than 0.5 g G ,.

TESTS AND MEASUREMENTS TO BE CARRI ED OUT ON THE CONTROL DEVI CES
Control devices subnmitted to the Technical Service conducting the
tests nmust be checked for conformty with the requirenents of
paragraphs 3 and 4 of this annex.

The follow ng shall be neasured in respect of all types of brakes:
travel s and effective travel s';
suppl enentary force K

stress threshol d K,

insertion force D;:

tractive force D.

In the case of nechani cal -transmi ssion inertia braking systens, the
foll owi ng shoul d be determ ned:

the reduction ratio i, measured at the nmid-travel position of the
control;

the control -device output force PP as a function of the thrust D on
t he drawbar.

The supplenmentary force K and the efficiency are derived fromthe
representative curve obtained fromthese neasurenents
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1 p’

(see Figure 2 of appendix 1 to this annex)

In the case of hydraulic-transm ssion inertia braking systens, the
foll owi ng shoul d be determ ned:

the reduction ratio i, neasured at the md-travel position of the
control;

the master cylinder output pressure p as a function of the thrust D on
the drawbar and of the surface area F, of the master-cylinder piston
as specified by the manufacturer. The supplenmentary force K and the
efficiency are derived fromthe representative curve obtained from

t hese measurenents

1, D - K

1 p-Fy,
HHO .

(see Figure 3 of appendix 1 to this annex);
the spare travel of the master cylinder s", as referred to in
paragraph 2.2.19. of this annex.

In the case of inertia braking systemon nulti-axled trailers with
pi voted drawbar, the |oss of travel s, referred to in
paragraph 9.4.1. of this annex shoul d be neasured.

REQUI REMENTS FOR BRAKES

In addition to the brakes to be checked, the manufacturer nust
submit to the Technical Service conducting the tests draw ngs of the
brakes showing the type, dinensions and naterial of the essential
conmponents and the nake and type of the linings. These draw ngs
nmust show the surface area Fg, of the brake cylinders in the case of
hydraul i ¢ brakes. The manufacturer must al so specify the maxi mum
braki ng torque M, he allows, and the mass G, referred to in
paragraph 2.2.4. of this annex.

The braking torque M, specified by the manufacturer shall be not
| ess than that braking torque corresponding to 1.2 tines the force P
or 1.2 tines the pressure p, required to give a braking force of

B* = 0.5 9 - Gy

In the case when no overload protector is neither fitted nor
intended to be fitted within the inertia (overrun) braking system

The wheel brake nust be tested at 1.8 tines the force P or at
1.8 tinmes the pressure p, which is required to give a braking force
of B = 0.5 -9 - G,

In the case when an overload protector is fitted or intended to be
fitted within the inertia (overrun) braking system

The wheel brake nust be tested at 1.1 times the force P, or P, oOr
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at 1.1 times the pressure p,, Or p' . Of the overload protector
including all tolerances (specified by the manufacturer).

TESTS AND MEASUREMENTS TO BE CARRI ED OUT ON THE BRAKES

Brakes and conponents subnitted to the Technical Service conducting
the tests nmust be tested for conformity with the requirenents of
paragraph 6 of this annex.

The follow ng shoul d be deterni ned:

The m ni num brake-shoe |ift (minimum brake-shoe application
travel ), 2sg,;

The brake-shoe lift (brake-shoe application travel) 2sg (which nust
be greater than 2sg);

The braking torque Mas a function of the force P applied to the
control lever in nechanical-transm ssion systenms and of the pressure
p in the brake cylinder in hydraulic-transn ssion systenms. The
rotational speed of the braking surfaces must correspond to an
initial vehicle speed of 60 kmh. The follow ng shall be derived
fromthe curve obtained fromthese neasurenents:

the retraction force P, and the characteristic p in the case of
nmechani cal ly actuated brakes (see Figure 6 of appendix 1 to this
annex) ;

the retraction pressure p, and the characteristic p' in the case of
hydraulically actuated brakes (see Figure 7 of appendix 1 to this
annex) .
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TEST REPORTS

Applications for the approval of trailers equipped with inertia
braki ng systens shall be acconpanied by the test reports relating to
the control device and the brakes and the test report on the
conpatibility of the inertia type control device, the transm ssion
device and the brakes of the trailer, these reports including at

| east the particulars prescribed in appendices 2, 3, and 4 to this
annex.

COVPATI BI LI TY BETWEEN THE CONTRCL DEVI CE AND THE BRAKES OF A VEHI CLE

A check nust be made on the vehicle to verify in the light of the
characteristics of the control device (appendix 2), the
characteristics of the brakes (appendix 3), and the trailer
characteristics referred to in paragraph 4 of appendix 4 to this
annex, whether the trailer's inertia braking systemneets the
prescribed requirenents.

CGeneral checks for all types of brakes

Any parts of the transm ssion not checked at the sane tine as the
control device or the brakes nust be checked on the vehicle. The
results of the check nust be entered in appendix 4 to this annex

(e.g., iy and ny).
Mass

The maxi mum mass G, of the trailer nust not exceed the maxi num nass
G , for which the control device is authorized.

The maxi mum mass G, of the trailer nust not exceed the maxi num nass
G; which can be braked by joint operation of all of the trailer's
br akes.

For ces

The stress threshold K, nust not be below 0.02 g G, and not
above 0.04 g G.

The maxi muminsertion force D, may not exceed 0.100 g G, in trailers
with rigid drawbar and 0.067 g G, in nulti-axled trailers with
pi vot ed drawbar.

The maxi mumtractive force D, nust be between 0.1 g G, and 0.5 g G,
Check of braking efficiency

The sum of the braking forces exerted on the circunference of the
trailer wheels nust not be less than B* = 0.50 g G, including a
rolling resistance of 0.01 g G: this corresponds to a braking
force B of 0.49 g G. |In this case, the maxi num perm ssible thrust
on the coupling shall be:

D = 0.067 g G, in the case of nulti-axled trailers with
pi voted drawbar; and
D* = 0.100 g G, in the case of trailers with rigid drawbar

To check whether these conditions are conplied with the follow ng
i nequal ities must be applied:
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9.3.1.1.

In mechani cal -transm ssion inertia braking systens:

1
(D" - K) . n,

B.R
P

< 1

4
n P o

o

In hydraulic-transm ssion inertia braking systens:

B.R

n.p/

- - @@ < =
(D" —K).r]H Pz

Check of control travel

In control devices for nulti-axled trailers with pivoted drawbars
where the brake rod Iinkage depends on the position of the tow ng
device, the control travel s nust be |onger than the effective
(useful) control travel s', the difference being at |east equival ent
to the loss of travel s,. The travel loss of s, nust not exceed

10 per cent of the effective travel s'.

The effective (useful) control travel s' shall be determ ned as

fol |l ows:

if the brake rod |linkage is affected by the angul ar position of the
towi ng device, then:

s' =5 - s,

if there is no |loss of travel, then:

The following inequalities shall be applied to check whether contro
travel is adequate

In nechani cal -transmni ssion inertia braking systens:

in hydraulic-transm ssion inertia braking systens:
1
h < S

F ./
HZ ZSB, . nFRZ - lg

Addi ti onal checks

In mechani cal -transm ssion inertia braking systens a check shall be
made to verify that the rod |inkage by which the forces are
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transmtted fromthe control device to the brakes is correctly
fitted.

In hydraulic-transmi ssion inertia braking systens a check shall be
made to verify that the travel of the master cylinder is not |ess
than s/i,. A lower |level shall not be permtted.

The general behaviour of the vehicle when braking shall be the
subject of a road test carried out at different road speeds wth
different levels of brake effort and rates of application. Self-
excited, undanped oscillations shall not be permtted.

GENERAL COMVENTS

The above requirenents apply to the nost usual enbodi nents of
nmechani cal -transmi ssi on or hydraulic-transnission inertia braking
systems where, in particular, all of the trailer's wheels are

equi pped with the sane type of brake and the sane type of tyre. For
checki ng | ess usual enbodi nents, the above requirenents must be
adapted to the circunstances of the particul ar case.
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Annex 12 - Appendix 1

Figure 1. SYMBOLS VALID FOR ALL TYPES OF BRAKES
(See paragraph 2.2. of this annex)

B T
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Figure 2: MECHANI CAL- TRANSM SSI ON
(See paragraphs 2.2.10. and 5.3.2. of this annex)

Pl
Pl

X

Fi gure 3: HYDRAULI C- TRANSM SSI ON
(See paragraphs 2.2.10. and 5.4.2. of this annex)

P A
P

X
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Fi gure 4: BRAKE CHECKS
(See paragraphs 2.2.22. and 2.3.4. of this annex)

Connecting rod and cam
i = @&
a 2.b
i = a.d
g b.c
d
Brake-shoe centre lift Brake-shoe lift
(application travel) (travel)
SB*=1.2+0.2%.2rmm
by
Expander e —
k—>
a
i = i i
a b P Direction of
cable pull
i =2 2.d
9 b.c
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Figure 5: MECHANI CAL- TRANSM SSI ON BRAKI NG SYSTEM
(See paragraph 2.3. of this annex)

1.5, 1" 3,3
"
Hﬁjﬂ 9 J,P
i p
2.2 2,2 T
1-1 2-2'

1.2 Control device 1.3 Transmission 1.4 Brakes
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Figure 6: MNMECHANI CAL BRAKE
(See paragraphs 2.3.6. and 7.2.3.1. of this annex)

M
M
X
p, ©
) <« X
F%
MX
==Y Figure 7: HYDRAULI C BRAKE
x o (See paragraphs 2.4.6. and 7.2.3.2. of this annex)
A
M
M
X
p, "
RN < X
F%
M
/: X
P P - P
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1.2. Control device
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Annex 12 - Appendi x 2

TEST REPORT ON | NERTI A- BRAKI NG SYSTEM CONTRCL DEVI CE
Manuf act ur er
Make
Type .

Characteristics of trailers for which control device intended by
manuf act urer:

mss G,= . . . . . . . . . . . oo oo ke
perm ssible static vertical force at tow ng-device head . . . . . N
trailer with rigid drawbar/nmulti-axled trailer with pivoted drawbar 1/

Brief description
(Li st of attached plans and di nensi oned draw ngs)

Di agram showi ng principle of control
Travel s = . . . . oL L Lo e e e nm
Reduction rati o of control device:
wi th mechani cal transm ssion device 1/
i =from. . . . . . . . . . .. ... to . ... ... ... 2

with hydraulic transm ssion device 1/

i, =from. . . . . . .. ... ... .t ... ... .. .. 2
T o3 4
travel of master cylinder actuator . . . . . . . . . . . . . . .. nm

Test results:
Ef ficiency
with nechanical transnmission device 1/ n, =

with hydraulic transm ssion device 1/ ny =

Suppl enentary force K= . . . . . . . . . . . . . . . . ... ... N
Maxi mum conpressive force D, = C e e e N
Maxi mumtractive force D, = . . . . . . . . . oL L L N
Stress threshold K, = . . . . . . . . . . . . . . . . . . ... N

Loss of travel and spare travel
where the position of the draw ng device
has an effect s, 2/ = . . . . . . . . .

3

3

with a hydraulic-transm ssion device s" 1/ =
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Ef fective (useful) travel of control s'" = . . . . . . . . . . . nm

An overl oad protector according to paragraph 3.6. of this annex is
provided / not provided 1/

If the overload protector is fitted before the transm ssion | ever of
the control device

Threshol d force of the overl oad protector
D, = P

where the overload protector is mechanical 1/

max. force P, which the inertia control device can devel op
P e 1o = e e e e e N
where the overload protector is hydraulic 1/

max. hydraulic pressure which the inertia control device can devel op
P e T = o N cnf
If the overload protector is fitted after the transm ssion | ever of
the control device

Threshol d force of the overl oad protector
where the overload protector is nechanical 1/ Dyign= . . . . . . N
where the overload protector is hydraulic 1/ D,i,= . . . . . . N

Where the overl oad protector is nmechanical 1/
max force P which the inertia control device can devel op
Py = - - « « =« « « . . . . . . . ... ... ... .......N

Where the overload protector is hydraulic 1/
max hydraulic pressure which the inertia control device can devel op
P rax = - - e e e e N c
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10. Techni cal Service which carried out the tests

11. The control device described above conplies/does not conply 1/ with
the requirenents of paragraphs 3, 4 and 5 of this annex.
Date . .
Si gnature

1/ Strike out what does not apply.

2/ State lengths whose ratio was used to deternine i, or i,.
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TEST REPORT ON THE BRAKE

Manuf act ur er

Make
Type
Techni cal | y perni ssible maxi mum nass per wheel G, = Ce e kg
Braki ng torque M, Coe Nm

(as specified by the manuf act ur er accordrng to paragraph 6.2. of this
annex)

Tested braking torque = C e e e e Nm
(according to paragraphs 6.2.1. and 6.2. 2. respectively of this annex)

Dynanrc tyre rolling radius

Rin = oo m Rex = T 1

Brief description
(List of plans and di mensi oned draw ngs)

Di agram showi ng princi pl e of brake

Test result:

nechani cal brake 1/ hydraulic brake 1/

Reduction ratio 9.1. A Reduction ratio

iy = 2/ it, = . 2/
Lift (appllcatlon 9.2. A L|ft (appllcatlon
travel) sz = . . mm travel) sz = . ...m
Prescribed lift 9.3. A Prescribed lift

(prescribed
application

(prescribed
application

travel) sz = . . . mm travel) sg = . . mm
Retraction force 9.4. A Retraction pressure

Po = . . e N p, = . . . . . N
Coeffi ci ent 9.5. A Coeffi ci ent
(characteristic) (characteristic)

o = e m o = A 1 1]

An overl oad protector
accordi ng to paragraph
3.6. of this annex
is/lis not provided 1/

Br aki ng torque
activating the over-
| oad protector

M= . . . . . . . Nm
Max. perm ssible force
for My

Pex = - - N

An overl oad protector
according to

par agraph 3. 6. of
this annex is/is not
provi ded 1/

Br aki ng torque
activating the over-

| oad protector

M= . . . . .. Nm

Max. perm ssible
pressure for ka

Pax = - - . Necnf
Surface area of wheel
cyl i nder

R o1 11

Pex = - - . . . Necnf
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9.9. A (for disk brakes)
Fl uid vol urme
absorption
Vo= - . . . . . cnt

10. Techni cal Service which carried out the tests
11. The above brake does / does not 1/ conformto the requirenents of
paragraphs 3 and 6 of the testing conditions for vehicles fitted with
inertia braking systens described in this annex.
The brake may / nmay not 1/ be used for an inertia braking system wi thout
an overl oad protector.
Date: . .
Si gnat ur e:
1/ Stri ke out what does not apply.
2/ State lengths used to deternmine i  or i’

g
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Annex 12 - Appendix 4

TEST REPORT ON THE COVPATI BI LI TY OF THE | NERTI A BRAKE CONTROL DEVI CE

THE TRANSM SSI ON AND THE BRAKES ON THE TRAI LER
Control device C e e e e Ce e e e
described in the attached test report (see appendix 2 to this annex)
Reduction ratio sel ected:
i = . . ... ... 2o ig Y= .02

(rmust be within the Iimts specified in paragraphs 8.1. or 8.2. of
appendi x 2 to this annex)

Br akes
described in the attached test report (see appendix 3 to this annex)

Transm ssi on devices on the trailer
Brief description with diagram show ng principle

Reduction ratio and efficiency of the nechanical -transm ssion device
on the trailer

iy 1 = 24
Ny 1/ =
Trail er

Manuf act ur er
Make
Type

Type of drawbar connection: trailer with rigid drawbar/multi-axled
trailer with pivoted drawbar 1/

Nunber of brakes n =
Technically permissible maximumpmass G, = . . . . . . . . . . . . kg

Dynamic tyre rolling radius R= . . . . . . . . . . . . . . . .. m

1/

2/

Stri ke out what does not apply.

State lengths used to determine i,, i, |4
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S

. 8.

. 10.

Perm ssi bl e thrust on coupling

D* = 0.100 g G, 1/
or
D = 0.067 g G, 1/ =

Required braking force B = 0.50 g G, =

z2 Z2 Z2 2

Brake force B = 0.49 g G, =
Conpatibility - Test results

Stress threshold 100 - KJ/(g - G) =
(rmust be between 2 and 4)

Maxi mum conpressive force 100 - D/ (g - G) = Ce e
(rmust not exceed 10 for trailers with rigid drambar or 6.7 for
multi-axled trailers with pivoted drawbar)

Maxi mumtractive force 100 - D,/ (g - G) =
(rmust be between 10 and 50)

Technical ly perm ssible maxi mum nass for inertia control device
G,A= . .. ke
(rmust not be less than G)

Technically perm ssible maxi mum nmass for all of trailer's brakes
G=n" G,= . . . . . . . . oo ke
(rmust not be less than G)

Maxi mum braki ng torque of the brakes

n-My/(B-R =

(rmust be equal or gfeétér'thah i.é)'

An overload protector within the neani ng of paragraph 3.6. of this
annex is / is not 1/ fitted on the inertia control device / on the
brakes 1/

where the overl oad protector is nmechanical on the inertia control
device 1/

NPl (i "1y " P = - - o o .

(rmust be equal or greater than 1.0)

where the overload protector is hydraulic on the inertia contro
device 1/

P! P = C e e e e

(nust be equal or greater than 1.0)

if the overl oad protector is on the inertia control device:
threshold force D/ D* = C e e e

(rmust be equal or greater “than 1. 2)

if the overload protector is fitted on the brake:
threshold torque n - M/ (B- R = Ce e
(rmust be equal or greater than 1. 2)"

Inertia braking systemw th nechani cal transm ssion device 1/

T N L

1/

Stri ke out what does not apply.
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(must not be less than i)
Inertia braking systemw th hydraulic transm ssion device 1/

i Fy =

-
(D" - K) .0,

(must not be greater than i,/ Fy)
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5.8.3.

S

235* . n. F_ .1

(rmust not be less than i,/Fy)

5.8. 4. sli, = e e e s s
(rmust not be greater than travel of master cylinder actuator as
specified in paragraph 8.2. of appendix 2 to this annex)

6. Techni cal Service which carried out the tests

7. The inertia braking system descri bed above conplies/does not conply 1/
with the requirenents of paragraphs 3 to 9 of this annex.

Dat e .
Si gnat ure

1/ Stri ke out what does not apply.
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TEST REQUI REMENTS FOR VEHI CLES FI TTED W TH
ANTI - LOCK SYSTEMS

GENERAL

.1 Thi s annex defines the required braking perfornmance for road vehicles
fitted with anti-lock systenms. In addition, power-driven vehicles
which are authorized to tow a trailer, and trailers equipped with
conpressed-air braking systems, shall, when the vehicles are | aden,
meet the requirenments for conpatibility set out in annex 10 to this
Regul ati on.

. 2. The anti-lock systenms known at present conprise a sensor or sensors, a
controller or controllers and a nodul ator or nodul ators. Any device
of a different design which may be introduced in the future, or where
an anti-lock braking function is integrated into anot her system shal
be deenmed to be an anti-lock braking systemwi thin the neaning of this
annex and annex 10 to this Regulation, if it provides performance
equal to that prescribed by this annex.

DEFI NI TI ONS

.1 An "anti-lock systent is a part of a service braking system which
automatically controls the degree of slip, in the direction of
rotati on of the wheel (s), on one or nore wheels of the vehicle during
br aki ng.

2. "Sensor" neans a conponent designed to identify and transnit to the
controller the conditions of rotation of the wheel (s) or the dynamc
conditions of the vehicle.

. 3. "Controller" nmeans a conponent designed to evaluate the data
transmtted by the sensor(s) and to transmt a signal to the
nodul at or .

. 4. "Mbdul ator” neans a conponent designed to vary the braking force(s) in

accordance with the signal received fromthe controller

. 5. "Directly controlled wheel" means a wheel whose braking force is
nodul at ed according to data provided at least by its own sensor. 1/

. 6. "Indirectly controlled wheel" neans a wheel whose braking force is
nmodul at ed according to data provided by the sensor(s) of other
wheel (s). 1/

LT, "Full cycling" neans that the anti-lock systemis repeatedly

nmodul ating the brake force to prevent the directly controlled
wheel s fromlocking. Brake applications where nodul ation only
occurs once during the stop shall not be considered to neet this
definition.

In the case of trailers with pneumatic braking systens, ful
cycling of the anti-lock braking systemis only assured when the
pressure avail able at any brake actuator of a directly controlled
wheel is nore than 1 bar above the maxi mum cycling pressure

1/ Anti-lock systems with select-high control are deened to include
both directly and indirectly controlled wheels; in systems with select-Iow
control, all sensed wheels are deened to be directly controlled wheels.
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3.

1.

1

1.

. 2.

2.

1

2.

3.

1

2.

throughout a given test. The supply pressure avail able may not be
i ncreased above 8 bar.

TYPES OF ANTI - LOCK SYSTEMS

A power-driven vehicle is deened to be equi pped with an anti-Iock
systemw thin the nmeani ng of paragraph 1 of annex 10 to this
Regul ation, if one of the follow ng systens is fitted:

Category 1 anti-lock system

A vehicle equipped with a category 1 anti-lock system shall neet
all the relevant requirenents of this annex.

Category 2 anti-lock system

A vehicle equipped with a category 2 anti-lock system shall neet
all the relevant requirenents of this annex, except those of
par agraph 5. 3. 5.

Category 3 anti-lock system

A vehicle equipped with a category 3 anti-lock system shall neet

all the relevant requirenments of this annex, except those of
paragraphs 5.3.4. and 5.3.5. On such vehicles, any individual axle
(or bogie) which does not include at |east one directly controlled
wheel must fulfil the conditions of adhesion utilization and the
wheel -1 ocki ng sequence of annex 10 to this Regulation, with regard
to the braking rate and the | oad respectively. These requirenents
may be checked on high- and | ow adhesi on road surfaces (about 0.8
and 0.3 maxi nun) by nodul ati ng the service braking control force.

Atrailer is deened to be equipped with an anti-lock systemwthin
the neani ng of paragraph 1 of annex 10 to this Regul ati on when at

| east two wheel s on opposite sides of the vehicle are directly
controlled and all renmining wheels are either directly or
indirectly controlled by the anti-lock system In the case of ful
trailers, at least two wheels on one front axle and two wheels on
one rear axle are directly controlled with each of these axles
havi ng at | east one independent nodul ator and all renaining wheel s
are either directly or indirectly controlled. |In addition, the
anti-lock equipped trailer shall neet one of the follow ng

condi tions:

Category A anti-lock system

A trailer equipped with a category A anti-lock system shall neet
all the relevant requirenents of this annex.

Category B anti-lock system

A trailer equipped with a category B anti-lock system shall neet
all the relevant requirenents of this annex, except

par agr aph 6. 3. 2.

GENERAL REQUI REMENTS

Any electrical failure or sensor anonaly that affects the system

with respect to the functional and perfornance requirenments in this
annex, including those in the supply of electricity, the externa
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wiring to the controller(s), the controller(s) 2/ and the

nodul ator(s) shall be signalled to the driver by a specific optica
warni ng signal. The yellow warning signal specified in

paragraph 5.2.1.29.1.2. shall be used for this purpose.

4.1. 1. The warning signal shall |ight up when the anti-lock systemis
energized and with the vehicle stationary and it shall be verified
that none of the above-nentioned defects are present before
exti ngui shing the signal

4.1. 2. The static sensor check nay verify that a sensor was not
functioning the last tine that the vehicle was at a speed greater
than 10 kmih. 3/ Also during this verification phase, the
electrically controlled pneumati c nodul ator val ve(s) shall cycle at
| east once.

4.2. Power - dri ven vehi cl es equi pped with an anti-Iock system and
authorized to tow a trailer equipped with such a system wth the
exception of vehicles of categories M and N, shall be fitted with
a separate optical warning signal for the anti-lock system of the
trailer, nmeeting the requirenents of paragraph 4.1. of this annex.
The separate yell ow warning signals specified in
paragraph 5.2.1.29.2. shall be used for this purpose, activated via
pin 5 of the electrical connector conforming to
| SO DS 7638: 1996 4/.

4. 3. In the event of a failure in the anti-lock system the residua
braki ng performance shall be that prescribed for the vehicle in
question in the event of a failure of part of the transm ssion of
the service braking system (see paragraph 5.2.1.4. of this
Regul ation). This requirenent shall not be construed as a
departure fromthe requirements concerning secondary braking. In
the case of trailers the residual braking perfornmance in the event
of a defect in the anti-lock system according to paragraph 4. 1.
shal |l be at |east 80 per cent of the prescribed |aden performance
for the service braking systemof the relevant trailer

4.4, The operation of the anti-lock systemshall not be adversely
af fected by nmagnetic or electrical fields. This shall be
denmonstrated by conpliance with Regul ation No. 10, 02 series of
amendnent s.

4.5. A manual device may not be provided to di sconnect or change the

2/ Until uniformtest procedures have been agreed, the manufacturer
shal | provide the Technical Service with an analysis of potential failures
within the controller(s) and their effects. This information shall be subject
to di scussion and agreenent between the Technical Service and the vehicle
manuf act ur er.

3/ The warning signal may |light up again while the vehicle is
stationary, provided that it is extinguished before the vehicle speed reaches
10 km h when no defect is present.

4/ The 1SO DI'S 7638: 1996 connector may be used for 5 pin or 7 pin
applications, as appropriate.
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control node 1/ of the anti-lock system except on off-road power-
driven vehicles of categories N, and N, as defined in annex 7 to the
Consol i dated Resol ution on the Construction of Vehicles (R E. 3);
where a device is fitted to N, or N, category vehicles, the

foll owi ng conditions must be net:

4.5. 1. the power-driven vehicle with the anti-Ilock system di sconnected or
the control node changed by the device referred to in
par agraph 4.5. above nmust satisfy all the relevant requirements in
annex 10 to this Regul ation;

4.5. 2. an optical warning signal shall informthe driver that the anti-
| ock system has been di sconnected or the control node changed; the
yel low anti-lock failure warning signal specified in
paragraph 5.2.1.29.1.2. may be used for this purpose.

4.5. 3. the anti-lock system nust automatically be reconnected/returned to
on-road node when the ignition (start) device is again set to the
"ON' (run) position;

4.5. 4. the vehicle user's handbook provided by the manufacturer should
warn the driver of the consequences of manual di sconnection or node
change of the anti-lock system

4.5.5. the device referred to in paragraph 4.5. above may, in conjunction
with the towi ng vehicle, disconnect/change the control node of the
anti-lock systemof the trailer. A separate device for the trailer
alone is not permtted.

5. SPECI AL PROVI SI ONS CONCERNI NG POVER- DRI VEN VEHI CLES

5. 1. Ener gy consunpti on

Power -driven vehicles equi pped with anti-|lock systens nust nmintain
their performance when the service braking control device is fully
applied for long periods. Conpliance with this requirenent shal

be verified by means of the follow ng tests:

5.1.1. Test procedure

5.1.1.1. The initial energy level in the energy storage device(s) shall be
that specified by the manufacturer. This |evel shall be at |east
such as to ensure the efficiency prescribed for service braking
when the vehicle is laden. The energy storage device(s) for
pneumatic auxiliary equi pmrent nust be i sol ated.

5.1.1. 2. Froman initial speed of not less than 50 kmih, on a surface with a
coefficient of adhesion of 0.3 6/ or less, the brakes of the |aden
vehicle shall be fully applied for a time t, during which tinme the
energy consuned by the indirectly controlled wheels shall be taken

1/ It is understood that devices changing the control nobde of the
anti-lock systemare not subject to paragraph 4.5. of this annex if in the
changed control node condition all requirenents for the category of anti-I|ock
systens, with which the vehicle is equipped, are fulfilled. However, in this
case, paragraphs 4.5.2., 4.5.3. and 4.5.4. of this annex shall be net.

6/ Until such test surfaces becone generally available, tyres at the
limt of wear, and higher values up to 0.4 nmay be used at the discretion of
the Techni cal Service. The actual value obtained and the type of tyres and
surface shall be recorded
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into consideration and all directly controlled wheels nmust remain
under control of the anti-lock system

The vehicle's engine shall then be stopped or the supply to the
energy transm ssion storage device(s) cut off.

The service braking control device shall then be fully actuated
four times in succession with the vehicle stationary.

When the control device is applied for the fifth tine, it nust be
possible to brake the vehicle with at |east the perfornmance
prescri bed for secondary braking of the [ aden vehicle.

During the tests, in the case of a power-driven vehicle authorized
to draw a trailer equipped with a conpressed-air braking system
the supply Iine shall be stopped and an energy storage device of
0.5 litre capacity shall be connected to the pneumatic control line
- if fitted - (in accordance with paragraph 1.2.2.3. of Part A of
annex 7 to this Regulation). Wen the brakes are applied for the
fifth tine, as provided in paragraph 5.1.1.5. above, the energy

| evel supplied to the pneumatic control |ine shall not be bel ow
half the level obtained at a full application starting with the
initial energy |evel.

Addi ti onal requirenents

The coefficient of adhesion of the road surface shall be measured
with the vehicle under test, by the nethod described in

paragraph 1.1. of appendix 2 to this annex.

The braking test shall be conducted with the engi ne di sconnected
and idling, and with the vehicle |aden.

The braking time t shall be determ ned by the fornula:

\%4
max

t =

(but not less than 15 seconds)

wher e

t is expressed in seconds and v, represents the nmaxi num design
speed of the vehicle expressed in kmih, with an upper limt of 160
kmi h.

If the time t cannot be conpleted in a single braking phase,
further phases may be used, up to a maxi numof four in all

If the test is conducted in several phases, no fresh energy shal
be supplied between the phases of the test.

Fromt he second phase, the energy consunption corresponding to the
initial brake application may be taken into account, by subtracting
one full brake application fromthe four full applications
prescribed in paragraph 5.1.1.4. (and 5.1.1.5., 5.1.1.6. and
5.1.2.6.) of this annex for each of the second, third and fourth
phases used in the test prescribed in paragraph 5.1.1. of this
annex as applicable.

The performance prescribed in paragraph 5.1.1.5. of this annex
shal |l be deenmed to be satisfied if, at the end of the fourth
application, with the vehicle stationary, the energy level in the
storage device(s) is at or above that required for secondary
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braking with the | aden vehicle.

5. 2. Uilization of adhesion

5.2.1. The utilization of adhesion by the anti-lock systemtakes into
account the actual increase in braking distance beyond the
theoretical mnimum The anti-lock systemshall be deened to be
sati sfactory when the condition e > 0.75 is satisfied, where e
represents the adhesion utilized, as defined in paragraph 1.2. of
appendi x 2 to this annex.

5.2.2. The adhesion utilization e shall be neasured on road surfaces with
a coefficient of adhesion of 0.3 6/ or less, and of about 0.8 (dry
road), with an initial speed of 50 kmh. To elimnate the effects
of differential brake tenperatures it is recomended that z, be
determned prior to the deternination of k.

5.2.3. The test procedure to determi ne the coefficient of adhesion (k) and
the formul ae for cal culation of the adhesion utilization (&) shal
be those laid down in appendix 2 to this annex.

5.2.4. The utilization of adhesion by the anti-lock system shall be
checked on conpl ete vehicles equipped with anti-Ilock systens of
categories 1 or 2. |In the case of vehicles equipped wth
category 3 anti-lock systens, only the axle(s) with at |east one
directly controll ed wheel nust satisfy this requirenent.

5.2.5. The condition e > 0.75 shall be checked with the vehicle | aden and
unl aden.

The | aden test on the high adhesion surface nay be onitted if the
prescri bed force on the control device does not achieve ful
cycling of the anti-lock system

For the unladen test, the control force may be increased up to

100 daN if no cycling is achieved with its full force value 7/. |If
100 daN is insufficient to make the systemcycle, then this test
may be omtted. For air braking systens the air pressure nay not
be increased above the cut-out pressure for the purpose of this
test.

5. 3. Addi ti onal checks

The foll owi ng additional checks shall be carried out, engine
di sconnected, with the vehicle | aden and unl aden

5.3.1. The wheels directly controlled by an anti-lock system nust not | ock

6/ Until such test surfaces becone generally available, tyres at the
limt of wear, and higher values up to 0.4 nmay be used at the discretion of
the Techni cal Service. The actual value obtained and the type of tyres and
surface shall be recorded

7/ "Full force" neans the maximumforce laid down in annex 4 to this
Regul ation for the category of vehicle; a higher force may be used if
required to activate the anti-lock system
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when the full force 7/ is suddenly applied on the control device,
on the road surfaces specified in paragraph 5.2.2. of this annex,
at an initial speed of 40 knmih and at a high initial speed as

i ndicated on the table below 8/ 9/

Vehi cl e category Maxi mum t est speed
Hi gh- Al'l categories except 0.8 v, < 120 knmh
adhesi on N,, N, | aden
surface
N,, N, [aden 0.8 v, < 80 kni'h
M, N 0.8 v, < 120 knmh
Low M, M, N, except 0.8 Vv, < 80 knih
adhesi on tractors for sem -
surface trailers
N, and N, tractors for 0.8 Vo < 70 kmih
sem -trailers
5.3.2. When an axl e passes from a hi gh-adhesion surface (k) to a | ow

adhesi on surface (k) where k, > 0.5 and k/k, > 2, 10/ with the
full force 7/ appl|ed on the control device, the directly
control | ed wheel s nust not lock. The running speed and the

i nstant of applying the brakes shall be so calculated that, with
the anti-lock systemfully cycling on the high-adhesion surface,
the passage fromone surface to the other is made at high and at
| ow speed, under the conditions |laid down in paragraph 5.3.1. of
this annex 9/.

5.3.3. When a vehicl e passes froma | ow adhesi on surface (k)to a high-
adhesi on surface (k,) where k, > 0.5 and k/k, > 2, 10/ with the
full force 7/ applied on the control device, the decel eration of
the vehicle nmust rise to the appropriate high value within a

7/ "Full force" neans the maximumforce laid down in annex 4 to this
Regul ation for the category of vehicle; a higher force may be used if
required to activate the anti-lock system

8/ The provisions of this paragraph apply as of 13 March 1992
(Decision of the Working Party on the Construction of Vehicles,
TRANS/ SC1/ WP29/ 341, para. 23).

9/ The purpose of these tests is to check that the wheels do not
| ock and that the vehicle remains stable; it is not necessary, therefore, to
make conpl ete stops and bring the vehicle to a halt on the | ow adhesion
sur f ace.

10/ ky i s the high-adhesion surface coefficient.
k., is the | ow adhesion surface coefficient.
k, and k, are neasured as laid down in appendix 2 to this annex.

9/ The purpose of these tests is to check that the wheels do not |ock
and that the vehicle remains stable; it is not necessary, therefore, to make
compl ete stops and bring the vehicle to a halt on the | ow adhesion surf ace.
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5.

5.

5.

5.

6.

reasonable tinme and the vehicle nust not deviate fromits initia
course. The running speed and the instant of applying the brakes
shall be so calculated that, with the anti-lock systemfully
cycling on the | ow adhesion surface, the passage from one surface
to the other occurs at approximtely 50 knih

3. 4. In the case of vehicles equipped with anti-lock systens of
categories 1 or 2, when the right and left wheels of the vehicle
are situated on surfaces with differing coefficients of adhesion
(ky and k), where k, > 0.5 and k/k,_ > 2, 10/ the directly
controll ed wheels nmust not | ock when the full force 7/ is suddenly
applied on the control device at a speed of 50 kmh

3.5. Furthernore, | aden vehicles equipped with anti-lock systens of
category 1 shall, under the conditions of paragraph 5.3.4. of this
annex satisfy the prescribed braking rate in appendix 3 to this
annex.

3. 6. However, in the tests provided in paragraphs 5.3.1., 5.3.2.
5.3.3., 5.3.4. and 5.3.5 of this annex, brief periods of wheel-
| ocking shall be allowed. Furthernore, wheel-locking is permtted
when the vehicle speed is less than 15 km h; |ikew se, |ocking of
indirectly controlled wheels is permtted at any speed, but
stability and steerability must not be affected.

3. 7. During the tests provided in paragraphs 5.3.4. and 5.3.5. of this
annex, steering correction is permtted, if the angular rotation
of the steering control is within 120° during the initial
two seconds, and not more than 240° in all. Furthernore, at the
begi nni ng of these tests the |ongitudinal nedian plane of the
vehi cl e nust pass over the boundary between the high- and | ow
adhesi on surfaces and during these tests no part of the (outer)
tyres must cross this boundary.

SPECI AL PROVI SI ONS CONCERNI NG TRAI LERS

1. Ener gy consunption

Trailers equi pped with anti-lock systems shall be so designed
that, even after the service braking control device has been fully
applied for sone tine, the vehicle retains sufficient energy to
bring it to a halt within a reasonabl e di stance.

1.1. Conpliance with the above requirenent shall be checked by the
procedure specified below, with the vehicle unladen, on a straight
and | evel road with a surface having a good coefficient of

10/ ky i s the high-adhesion surface coefficient.

k., is the | ow adhesion surface coefficient.

k, and k, are neasured as laid down in appendix 2 to this annex.
7/ "Full force" neans the maximumforce laid down in annex 4 to this

Regul ation for the category of vehicle; a higher force may be used if
required to activate the anti-lock system
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adhesion 11/ and with the brakes adjusted as cl osely as possible
and with the proportioning/load-sensing valve (if fitted) held in
the "l aden" position throughout the test.

In the case of conpressed-air braking systens, the initial energy
I evel in the energy transnission storage device(s) shall be

equi valent to a pressure of 8.0 bar at the coupling head of the
trailer's supply line.

Wth an initial vehicle speed of at |east 30 knih the brakes shal
be fully applied for atimet = 15 s, during which all wheels nust
remai n under control of the anti-lock system During this test,
the supply to the energy transm ssion storage device(s) shall be
cut off.

If the time t = 15 s cannot be conpleted in a single braking
phase, further phases may be used. During these phases no fresh
energy shall be supplied to the energy transm ssion storage

devi ce(s) and, as fromthe second phase, the additional energy
consunption for filling the actuators is to be taken into account,
e.g. by the follow ng test procedure.

The pressure in the reservoir(s) when starting the first phase is
to be that stated in paragraph 6.1.2. of this annex. At the

begi nning of the foll owi ng phase(s) the pressure in the
reservoir(s) after application of the brakes nust be not |ess than
the pressure in the reservoir(s) at the end of the preceding
phase.

At the subsequent phase(s), the only tinme to be taken into account
is fromthe point at which the pressure in the reservoir(s) is
equal to that at the end of the preceding phase.

At the end of the braking, with the vehicle stationary, the
service braking control device shall be fully actuated four tines.
During the fifth application, the pressure in the operating
circuit nust be sufficient to provide a total braking force at the
peri phery of the wheels equal to not |ess than 22.5 per cent of
the maxi num stationary wheel | oad and wi thout causing an autonmatic
application of any braking system not being under the control of
the anti-lock system

Utilisation of adhesion

Br aki ng systens equi pped with an anti-lock system shall be deened
acceptabl e when the condition ¢ > 0.75 is satisfied, where e
represents the adhesion utilized, as defined in paragraph 2 of
appendi x 2 to this annex. This condition shall be verified with
the vehicle unladen, on a straight and |l evel road with a surface

If the coefficient of adhesion of the test track is too high

preventing the anti-Ilock braking systemfromfull cycling, then the test may
be carried out on a surface with a | ower coefficient of adhesion
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havi ng a good coefficient of adhesion. 1/ 2/

6.2.2. To elimnate the effects of differential brake tenperatures, it is
reconmended to determne z,, prior to the determ nation of kg

6. 3. Addi ti onal checks

6.3.1. At speeds exceeding 15 kmh, the wheels directly controlled by an
anti-lock system nust not |ock when the full force 7/ is suddenly
applied on the control device of the towing vehicle. This shal
be checked, under the conditions prescribed in paragraph 6.2. of
this annex, at initial speeds of 40 kmih and 80 knih

6. 3. 2. The provisions of this paragraph shall only apply to trailers
equi pped with an anti-lock system of category A Wen the right
and |l eft wheels are situated on surfaces which produce differing
maxi mum braki ng rates (zgyy and zgy,), where

Z

VA
RALH RALH
> 0.5 and —/=
e

N

H ZRALL

the directly controll ed wheels nust not |ock when the ful

force 8/ is suddenly applied on the control device of the tow ng
vehicle at a speed of 50 kmh. The ratio zg,,/zgy, My be
ascertained by the procedure in paragraph 2 of appendix 2 of this
annex or by calculating the ratio zgy,/Zgy,- Under this condition
the unl aden vehicle shall satisfy the prescribed braking rate in
appendi x 3 to this annex. 12/

6.3. 3. At vehicle speeds > 15 knih the directly controlled wheels are
permtted to lock for brief periods, but at speeds < 15 knih any
locking is permissible. Indirectly controlled wheels are
permitted to |l ock at any speed but in all cases stability must not
be affected.

1/ If the coefficient of adhesion of the test track is too high
preventing the anti-Ilock braking systemfromfull cycling, then the test may
be carried out on a surface with a | ower coefficient of adhesion

2/ In the case of trailers equipped with a brake | oad sensing
device, the pressure setting of the device nmay be increased to ensure ful
cycling.

7/ "Full force" nmeans a maximum force laid down in annex 4 to this
Regul ation for the category of vehicle; a higher force may be used if
required to activate the anti-lock system

8/ "Full force" neans a maximumforce laid down in annex 4 to this
Regul ation for the category of vehicle; a higher force may be used if
required to activate the anti-lock system

12/ In the case of trailers equipped with a brake | oad sensing
device, the pressure setting of the device nmay be increased to ensure ful
cycling.
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SYMBOLS AND DEFI NI TI ONS

TABLE: SYMBOLS AND DEFI NI TI ONS

SYMBOL NOTES

E wheel base

Eq di stance between king-pin and centre of axle or axles of sem -
trailer (or distance between drawbar coupling and centre of axle
or axles of centre-axle trailer)

e the adhesion utilized of the vehicle: quotient of the maxi num
braking rate with the anti-Iock systemoperative (z,) and the
coefficient of adhesion (k)

€ the e-value neasured on axle i (in the case of a power-driven
vehicle with a category 3 anti-lock systen)

=M the e-val ue on the hi gh-adhesi on surface

g the e-value on the | ow adhesi on surface

F force [N

For braking force of the trailer with the anti-lock system
i noperative

| — maxi mum val ue of F..

| value of F,. wth only axle i of the trailer braked

Frooa braking force of the trailer with the anti-Ilock system operative

Fond total normal reaction of road surface on the unbraked and non-
driven axles of the vehicle conmbination under static conditions

Fa total nornal reaction of road surface on the unbraked and driven
axl es of the vehicle conbination under static conditions

Fayn normal reaction of road surface under dynamic conditions with
the anti-lock system operative

Fn F.. on axle i in case of power-driven vehicles or full trailers

F, normal reaction of road surface on axle i under static
condi tions

Fu total normal static reaction of road surface on all wheels of
power-driven (towi ng) vehicle
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TABLE:  SYMBOLS AND DEFI NI T1 ONS

SYMBCL NOTES

Funa 1/ total normal static reaction of road surface on the unbraked
and non-driven axles of the power-driven vehicle

Fu 1/ total normal static reaction of road surface on the unbraked
and driven axles of the power-driven vehicle

Fr total normal static reaction of road surface on all wheels of
trailer

Frayn total normal dynam c reaction of road surface on the axle(s)
of sem -trailer or centre-axle trailer

Fug 1/ 0.01 Fy, + 0.015 F,,

g accel eration due to gravity (9.81 nis?

h hei ght of centre of gravity specified by the manufacturer and
agreed by the Technical Service conducting the approval test

h, hei ght of drawbar (hinge point on trailer)

h, hei ght of fifth wheel coupling (king pin)

h, hei ght of centre of gravity of the trailer

k coefficient of adhesi on between tyre and road

K, k-factor of one front axle

Ky, k-val ue deternined on the high-adhesion surface

ki k-value deternmined on axle i for a vehicle with a category 3
anti-lock system

k, k-val ue deternined on the | ow adhesi on surface

K, oek val ue of adhesion for 100 %slip

Ky, k-factor of the power-driven vehicle

K ponk maxi mum val ue of the curve "adhesi on versus slip"

K, k-factor of one rear axle

Kg k-factor of the trailer

P mass of individual vehicle [kg]

_

TABLE:  SYMBOLS AND DEFI NI T1 ONS

SYMBOL NOTES
R ratio of k... to K ..
t tinme interval [s]
t nmean val ue of t
1/ Fwe and F,, in case of two-axled power-driven vehicles: these

synbols may be sinplified to correspondi ng F-synbol s.
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i, m ni mum val ue of t

z braking rate

Z braking rate z of the vehicle with the anti-lock system
operative

Z. braking rate z of the vehicle conbination, with the trailer only
braked and the anti-lock systeminoperative

Zea braking rate z of the vehicle conbination, with the trailer only
braked and the anti-Ilock system operative

Z e maxi mum val ue of z.

Z o maxi mum value of z. with only axle i of the trailer braked

Z. nmean braking rate

Z oy maxi mum val ue of z

Zym z, Of the power-driven vehicle on a "split surface"

Zg braking rate z of the trailer with the anti-lock system
i noperative

Zea z, of the trailer obtained by braking all the axles, the tow ng
vehi cl e unbraked and its engi ne di sengaged

Z o 1 Zgy ON the surface with the high coefficient of adhesion

Zon 1 Zgy On the surface with the low coefficient of adhesion

Zon s Zgy On the split-surface

Z o Z, on the surface with the high coefficient of adhesion

Za Z, on the surface with the | ow coefficient of adhesion

Z bt maxi mum val ue of z.,

Z 5 e maxi mum val ue of z,

Zomy maxi mum val ue of z,




=
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UTI LI ZATI ON OF ADHESI ON
METHOD OF MEASUREMENT FOR POWER- DRI VEN VEHI CLES

Determ nation of the coefficient of adhesion (k)

The coefficient of adhesion (k) shall be determ ned as the
quoti ent of the maxi mum braking forces wi thout | ocking the wheels
and the correspondi ng dynam c | oad on the axle being braked.

The brakes shall be applied on only one axle of the vehicle under
test, at an initial speed of 50 kmlh. The braking forces shall be
di stributed between the wheels of the axle to reach maxi mum
performance. The anti-lock system shall be di sconnected, or

i noperative, between 40 kmh and 20 km h

A nunber of tests at increnents of line pressure shall be carried
out to determ ne the maxi mum braking rate of the vehicle (z.,,).
During each test, a constant input force shall be naintained and
the braking rate will be determned by reference to the tine taken
(t) for the speed to reduce from40 knmih to 20 knfh using the
formul a:

0.566
t

z is the maxi num value of z; t is in seconds.

max

Wheel | ock may occur below 20 knih

Starting fromthe m ni mum measured value of t, called t,, then
sel ect three values of t conprised withint,, and 1.05 t;, and
calculate their arithnetical nean value t,, then calcul ate

0.566
Z =
" t

m

If i
defi
util
stil

t is denonstrated that for practical reasons the three val ues

ned above cannot be obtained, then the mninumtime t , nay be
i zed. However, the requirenents of paragraph 1.3. bel ow shall
I

apply.

The braking forces shall be calculated fromthe neasured braking
rate and the rolling resistance of the unbraked axle(s) which is
equal to 0.015 and 0.010 of the static axle load for a driven axle
and a non-driven axle, respectively.

The dynamic | oad on the axle shall be that given by the fornul ae
in annex 10 to this Regul ation

The value of k shall be rounded to three deci mal pl aces.

Then, the test will be repeated for the other axle(s) as defined
in paragraphs 1.1.1. to 1.1.6. above (for exenptions see
paragraphs 1.4. and 1.5. bel ow).

For exanple, in the case of a two-axle rear-wheel drive vehicle,
with the front axle (1) being braked, the coefficient of adhesion
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(k) is given by:

1.1.09. One coefficient will be determined for the front axle k; and one
for the rear axle k,.

1.2 Determination of the adhesion utilized (&)

1.2.1. The adhesion utilized (¢) is defined as the quotient of the

maxi mum braking rate with the anti-Ilock system operative (z,) and
the coefficient of adhesion (k,) i.e.,

Za

kM

S

s =

1.2.2. Froman initial vehicle speed of 55 kmh, the maxi num braking rate
(z,) shall be measured with full cycling of the anti-Iock braking
system and based on the average value of three tests, as in
paragraph 1.1.3. of this appendix, using the tine taken for the
speed to reduce from45 kmh to 15 km h, according to the
follow ng formul a

. - 0.849
AL tm
1.2. 3. The coefficient of adhesion k, shall be determ ned by weighting
with the dynam c axl e | oads.
L - kf . Ffdyn + kr . Frdyn
M P.g
wher e:
h
Ffdyn = Ff+TE'ZAL'P'g
h
rdyn = Fr_E’ . ZAL . P. g
1.2 4. The val ue of e shall be rounded to two decimal places.
1.2.5. In the case of a vehicle equipped with an anti-Iock system of

categories 1 or 2, the value of z, will be based on the whole
vehicle, with the anti-lock system operative, and the adhesion
utilized (e) is given by the sane fornmula quoted in

paragraph 1.2.1. of this appendi x.

1.2.6. In the case of a vehicle equipped with an anti-Ilock system of
category 3, the value of z, wll be measured on each axle which
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has at |east one directly controlled wheel. For exanple, for a
two-axl e rear-wheel drive vehicle with an anti-Ilock system acting
only on the rear axle (2), the adhesion utilized (e) is given by:

Z,, - P.g-0.010 . F

h
k. (F, - = . z . P. g
( = g

This cal culation shall be nade for each axle having at |east one
directly controll ed wheel

. 3. If ¢ > 1.00 the neasurenents of coefficients of adhesion shall be
repeated. A tolerance of 10 per cent is accepted.

. 4. For power-driven vehicles equipped with three axles, only the axle
not associated with a cl ose-coupled bogie will be used to
establish a k value for the vehicle. 1/

. 5. For vehicles of categories N, and N, with a wheel base | ess
than 3.80 mand with h/E > 0.25 the determ nation of the
coefficient of adhesion for the rear axle will be omitted.

. 5. 1. In that case the adhesion utilized (e¢) is defined as the quotient

of the maxi mum braking rate with the anti-lock system operative
(z,) and the coefficient of adhesion (k) i.e.

Za

kf

S

s =

METHOD OF MEASUREMENT FOR TRAI LERS
1. Cener al

101, The coefficient of adhesion (k) shall be determ ned as the
quoti ent of the maxi mum braking forces w thout | ocking the wheels
and the correspondi ng dynam c | oad on the axle being braked.

1.2, The brakes shall be applied on only one axle of the trailer under
test, at an initial speed of 50 kmih. The braking forces shall be
di stributed between the wheels of the axle to reach maxi num
performance. The anti-lock system shall be disconnected or
i noperative, between 40 kmh and 20 km h

.1.3. A nunber of tests at increnents of line pressure shall be carried
out to determ ne the maxi num braking rate of the vehicle
combi nation (zg,) Wth the trailer only braked. During each test,
a constant input force shall be naintained and the braking rate
will be determined by reference to the tine taken (t) for the
speed to reduce from40 kmh to 20 kmih using the formul a:

1/ Until a uniformtest procedure is agreed, vehicles with nore than
three axl es and special vehicles will be subject to consultation with the
Techni cal Servi ce.
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_ 0.566
¢ t
2.1.3.1. Wheel | ock may occur below 20 knih
2.1.3.2. Starting fromthe m ni num neasured value of t, called t,, then
select three values of t conprised withint,, and 1.05 t, and

calculate their arithmetical mean value t, then calcul ate
_ 0.566

z
Cmax
tm

If it is denonstrated that for practical reasons the three val ues
defi ned above cannot be obtained, then the mininumtine t,, may be

utilized.
2.1.4. The adhesion utilized (e) shall be cal cul ated by nmeans of the
f or nul a:
Z
& = RAL
k

The k value has to be determined according to paragraph 2.2.3. of
this appendix for full trailers or paragraph 2.3.1. of this
appendi x for sem -trailers respectively.

2.1.5. If e > 1.00 the neasurenents of coefficients of adhesion shall be
repeated. A tolerance of 10 per cent is accepted.

2.1.6. The maxi mum braking rate (zg,) shall be measured with full cycling
of the anti-lock braking systemand the tow ng vehicle unbraked,
based on the average value of three tests, as in paragraph 2.1.3.
of this appendi x.

2. 2. Full trailers

2.2.1. The nmeasurenent of k (with the anti-lock system being
di sconnected, or inoperative, between 40 knih and 20 kmh) will be
performed for the front and the rear axles.

For one front axle i:
= z ., (F,+F) - 0.01F, - 0.015F_

bRmaxi Cmaxi

For one rear axle i:
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bRmaxi Zcmaxi (F, + Fp) - 0.01F, , - 0.015F,
N cmax (Fyy « By + g . P .oohy) - F, . h
idyn Fi B
kr — Fmeaxi
Fidyn
2.2.2. The val ues of k; and k, will be rounded to three decinmal places.
2.2.3. The coefficient of adhesion kg shall be determi ned proportionally
according to the dynam ¢ axl e | oads.
k _ kf ° Ffdyn * kr ° Frdyn
R P.g
2.2.4. Measurenent of zg, (wWith the anti-lock system operative)
Z . Zgy - (Fy+ Fp) - 0.01F, - 0.015F,
RAL P

R

Zoy 1S to be determined on a surface with a high coefficient of
adhesion and, for vehicles with a category A anti-lock system
al so on a surface with a | ow coefficient of adhesion

2. 3. Sem -trailers and centre-axle trailers

2.3.1. The neasurenent of k (with the anti-lock system bei ng di sconnected
or inoperative, between 40 kmh and 20 knih) shall be carried out
with wheels fitted only on one axle, the wheels of the other
axl e(s) are renoved.

bRmax = ZCmaX <FM + FR) - FWM
_ Fopmax + g * 2.9 F (hp = hy)
Rdyn - FR B
R
k = Fmeax
FRdyn
2.3.2. The nmeasurement of z,, (wWith the anti-lock system operative) shal

be carried out with all wheels fitted.
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Forar = Zcar (Fy + F) - Fyy
~ FbRAL hK + oz g . P. (hR - hK)
FRdyn - FR I
R
7 Forar
RAL F
Rdyn

Zoy 1S to be determined on a surface with a high coefficient of
adhesion and, for vehicles with a category A anti-lock system
al so on a surface with a | ow coefficient of adhesion
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PERFORVANCE ON DI FFERI NG ADHESI ON SURFACES

Power -dri ven vehicles

The prescribed braking rate referred to in paragraph 5.3.5. of this
annex may be cal cul ated by reference to the neasured coefficient of
adhesion of the two surfaces on which this test is carried out.
These two surfaces nmust satisfy the conditions prescribed in
paragraph 5.3.4. of this annex.

The coefficient of adhesion (k, and k) of the high- and | ow
adhesi on surfaces, respectively, shall be determ ned in accordance
with the provisions in paragraph 1.1. of appendix 2 to this annex.

The braking rate (z,,s) for |laden power-driven vehicles shall be:

4k, + k,

L
Zyars 2 O.75———?;——- and z

MALS 2 kL
Trailers

The braking rate referred to in paragraph 6.3.2. of this annex may
be cal cul ated by reference to the neasured braking rates zg, and
Zga, ON the two surfaces on which the tests are carried out with the
anti-1ock systemoperative. These two surfaces nust satisfy the
conditions prescribed in paragraph 6.3.2. of this annex.

The braking rate zg ¢ shall be:

0.75 4ZRALL * Zpaw
€ 5

ZRALS

and

If e, > 0.95, use ¢, = 0.95
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METHOD OF SELECTI ON OF THE LOW ADHESI ON SURFACES

1. Details of the coefficient of adhesion of the surface sel ected, as
defined in paragraph 5.1.1.2. of this annex, nust be given to the
Techni cal Service

1.1. These data nust include a curve of the coefficient of adhesion
versus slip (fromO to 100 per cent slip) for a speed of
approxi mately 40 km h. 1/

1.1.1. The maxi mum val ue of the curve will represent k., and the value at
100 per cent slip will represent K.
1.1.2. The ratio R shall be determined as the quotient of the k., and
K, ock-
klock
1.1.3. The value of R shall be rounded to one deci mal place.
1.1.4. The surface to be used nust have a ratio R between 1.0 and 2.0. 2/
2. Prior to the tests, the Technical Service shall ensure that the

sel ected surface nmeets the specified requirenents and shall be
i nformed of the follow ng:

(a) test method to determine R
(b) type of vehicle (power-driven vehicle, trailer, ...),
(c) axl e load and tyres (different |oads and different tyres

have to be tested and the results shown to the Techni cal
Service which will decide if they are representative for the
vehicle to be approved).

2. 1. The value of R shall be nentioned in the test report.

The calibration of the surface has to be carried out at | east once
a year with a representative vehicle to verify the stability of R

1/ Until a uniformtest procedure is established for the
determ nation of the adhesion curve for vehicles with a nmaxi nrum mass
exceeding 3.5 tonnes, the curve established for passenger cars nmay be used.
In this case, for such vehicles, the ratio kg, to k., shall be established
using a value of k., as defined in appendix 2 to this annex. Wth the
consent of the Techni cal Service, the coefficient of adhesion described in
t hi s paragraph may be determ ned by another nethod provided that the
equi val ence of the values of kg, and k., are denonstrated

2/ Until such test surfaces becone generally available, a ratio R up
to 2.5 is acceptable, subject to discussion with the Techni cal Service.
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TEST CONDI TI ONS FOR TRAI LERS W TH ELECTRI CAL BRAKI NG SYSTEMS
GENERAL

For the purposes of the follow ng provisions electrical braking
systens are service braking systems consisting of a control device,
an el ectronmechani cal transm ssion device, and friction brakes. The
el ectrical control device regulating the voltage for the trailer nust
be situated on the trailer.

The electrical energy required for the electrical braking systemis
supplied to the trailer by the tow ng vehicle.

El ectrical braking systens shall be actuated by operating the service
braki ng system of the tow ng vehicle.

The nomi nal voltage rating shall be 12 V.
The maxi mum current consunption shall not exceed 15 A

The el ectrical connection of the electrical braking systemto the
towi ng vehicle shall be effected by neans of a special plug and
socket connection corresponding to ..., 1/ the plug of which shal
not be conpatible with the sockets of the |ighting equi pnent of the
vehicle. The plug together with the cable shall be situated on the
trailer.

CONDI TI ONS CONCERNI NG THE TRAI LER

If there is a battery on the trailer fed by the power supply unit of
the towing vehicle, it shall be separated fromits supply line during
service braking of the trailer.

Wth trailers whose unladen nass is | ess than 75 per cent of their
maxi mum mass, the braking force shall be automatically regulated as a
function of the loading condition of the trailer

El ectrical braking systems shall be such that even when the voltage
in the connection lines is reduced to a value of 7 V, a braking
effect of 20 per cent of the (sumof the) nmaxi mum stationary axle

| oad(s) is maintained.

Under study. Until the characteristics of this specia

connecti on have been determ ned, the type to be used will be indicated by the

authority granting the approval.
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Control devices for regulating the braking force, which react to the
inclination in the direction of travel (pendulum spring-mass-system

liquid-inertia-switch) shall, if the trailer has nore than one axle
and a vertically adjustable towi ng device, be attached to the
chassis. |In the case of single-axle trailers and trailers with

cl ose-coupl ed axl es where the axle spread is less than 1 netre, these
control devices shall be equipped with a nechanismindicating its
hori zontal position (e.g., spirit level) and shall be manually
adjustable to allow the nechanismto be set in the horizontal plane
inline with the direction of travel of the vehicle.

The relay for actuating the braking current in accordance with
paragraph 5.2.1.19.2. of this Regulation, which is connected to the
actuating line, shall be situated on the trailer.

A dummy socket shall be provided for the plug.

A tell-tale shall be provided at the control device, lighting up at
any brake application and indicating the proper functioning of the
trailer electrical braking system

PERFORMANCE

El ectrical braking systens shall respond at a decel eration of the
tractor/trailer conbination of not nmore than 0.4 m s

The braking effect may commence with an initial braking force, which
shal | not be higher than 10 per cent of the (sum of the) maxi mum
stationary axle | oad(s) nor higher than 13 per cent of the (sum of
the) stationary axle load(s) of the unladen trailer

The braking forces may al so be increased in steps. At higher levels
of the braking forces than those referred to in paragraph 3.2. of
this annex these steps shall not be higher than 6 per cent of the
(sum of the) maxi num stationary axle |oad(s) nor higher than 8 per
cent of the (sumof the) stationary axle load(s) of the unladen
trailer. However, in the case of single-axle trailers having a
maxi mum nmass not exceeding 1.5 tonnes, the first step nust not exceed
7 per cent of the (sumof the) maxi num stationary axle |oad(s) of the
trailer. An increase of 1 per cent of this value is pernitted for
the subsequent steps (exanple: first step 7 per cent, second step

8 per cent, third step 9 per cent, etc; any further step should not
exceed 10 per cent). For the purpose of these provisions a two-axle
trailer having a wheel base shorter than 1 mwll be considered as a
single axle trailer.

The prescribed braking force of the trailer of at |east 50 per cent

of the maximumtotal axle |load shall be attained - with maxi nrum nmass

- in the case of a nean fully devel oped decel erati on of the
tractor/trailer conbination of not more than 5.9 m's®> with single-axle
trailers and of not nore than 5.6 m's> with multi-axle trailers.
Trailers with close-coupl ed axl es where the axle spread is | ess than
1 mare also considered as single-axle trailers within the nmeani ng of
this provision. Moreover, the limts as defined in the appendix to

this annex nust be observed. |f the braking force is regulated in
steps, they shall lie within the range shown in the appendix to this
annex.

The test shall be carried out with an initial speed of 60 knih

Automatic braking of the trailer shall be provided in accordance with
the conditions of paragraph 5.2.2.9. of this Regulation. |If this
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automati c braking action requires electrical energy, a trailer
braking force of at |east 25 per cent of the naximumtotal axle |oad
shal | be achieved for at least 15 minutes to satisfy the above-
ment i oned conditions.
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Conpatibility of the braking rate of the trailer and the nean fully devel oped
decel eration of the tractor/trailer conbination (trailer |aden and unl aden).

LY
Pr
0.7 0.65
single-axle and /
0.6 multi-axle trailers
0.5 N /
0.4 /<
0.3
//K\\smweeﬂbﬂwkm
0.2
multi-axle trailers
0.1
J m/s
7 170 20 30 40 5.7<6.0 7.0
o 0.4 56 59
Limt
S
i ndi c
ated in the diagramrefer to | aden and unl aden trailers. Wen the
trailer unladen nmass exceeds 75 per cent of its maxinmumnass, limts

shall be applied only to "laden" conditions.

Limts indicated in the diagram do not affect the provisions of this
annex regardi ng the m ni mum braki ng perfornances required. However, if
br aki ng perfornmances obtained during test - in accordance wth

provi sions indicated in paragraph 3.4. of this annex - are greater than
those required, said performances shall not exceed the limts indicated
in the above di agram

sum of braking forces at periphery of all wheels of trailer
total normal static reaction of road surface on wheels of trailer
nmean fully devel oped deceleration of tractor/trailer conbination

R

T
Pr
J
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| NERTI A DYNAMOMVETER TEST METHOD FOR BRAKE LI NI NGS
GENERAL

The procedure described in this annex may be applied in the event
of a nodification of vehicle type resulting fromthe fitting of
brake |inings of another type to vehicles which have been approved
in accordance with this Regul ation

The alternative types of brake linings shall be checked by
comparing their performance with that obtained fromthe brake
linings with which the vehicle was equi pped at the tine of
approval and conform ng to the conponents identified in the
rel evant information docunment, a nodel of which is given in
annex 2 to this Regul ation.

The Techni cal Service responsible for conducting approval tests
may at its discretion require conparison of the performance of the
brake linings to be carried out in accordance with the rel evant
provi sions contained in annex 4 to this Regul ation

Application for approval by conparison shall be nmade by the
vehi cl e manufacturer or by his duly accredited representative.

In the context of this annex, "vehicle" shall mean the vehicle-
type approved according to this Regulation and for which it is
requested that the conparison shall be considered satisfactory.

TEST EQUI PMENT

A dynanmoneter having the followi ng characteristics shall be used
for the tests:

It shall be capable of generating the inertia required by
paragraph 3.1. of this annex, and have the capacity to neet the
requi renents prescribed by paragraphs 1.5., 1.6. and 1.7. of
annex 4 to this Regulation with respect to Type-I, Type-1Il and
Type-111 tests.

The brakes fitted shall be identical with those of the origina
vehi cl e-type concer ned.

Air cooling, if provided, shall be in accordance wth
par agraph 3.4. of this annex.

The instrunmentation for the test shall be capabl e of providing at
| east the follow ng data:

a continuous recording of disc or drumrotational speed;

nunber of revol utions conpleted during a stop, to a resolution not
greater than one eighth of a revol ution;

stop tinme

a continuous recording of the tenperature neasured in the centre
of the path swept by the lining or at md-thickness of the disc or
drum or |ining;

a continuous recording of brake application control |ine pressure
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or force;
2.1.4.6. a continuous recordi ng of brake output torque.

TEST CONDI TI ONS

w o w
-

The dynanoneter shall be set as close as possible, with + 5 per
cent tolerance, to the rotary inertia equivalent to that part of
the total inertia of the vehicle braked by the appropriate

wheel (s) according to the foll owi ng formnul a:

I = MR
wher e
[

rotational inertia [kgni]
R = dynamic tyre rolling radius [nj

M= that part of the maxi mum mass of the vehicle braked by the
appropri ate wheel (s). In the case of a single-ended
dynanoneter, this part shall be calculated fromthe design
braking distribution in the case of vehicles of categories M
and N when decel eration corresponds to the appropriate val ue
given in paragraph 2.1. of annex 4 to this Regulation; in the
case of vehicles of category O (trailers) the value of Mwll
correspond to the load on the ground for the appropriate wheel
when the vehicle is stationary and | oaded to its maxi num nmass.

3. 2. The initial rotational speed of the inertia dynanoneter shal
correspond to the linear speed of the vehicle as prescribed in
annex 4 to this Regul ation and shall be based on the dynam c
rolling radius of the tyre.

3.3. Brake linings shall be at |east 80 per cent bedded and shall not
have exceeded a tenperature of 180 °C during the bedding
procedure, or alternatively, at the vehicle manufacturer's
request, be bedded in accordance with his reconmendati ons.

3. 4. Cooling air nmay be used, flow ng over the brake in a direction
perpendicular to its axis of rotation. The velocity of the
cooling air flowi ng over the brake shall be not greater than
10 kmh. The tenperature of the cooling air shall be the ambient
t enmper at ur e.

4. TEST PROCEDURE

4.1. Five sanple sets of the brake lining shall be subjected to the
conparison test; they shall be conpared with five sets of |inings
confornming to the original conponents identified in the
i nformati on docunment concerning the first approval of the vehicle
type concer ned.

4. 2. Brake |ining equival ence shall be based on a conparison of the
results achieved using the test procedures prescribed in this
annex and in accordance with the follow ng requirenents.

4. 3. Type-0 col d perfornmance test

4. 3. 1. Three brake applications shall be nade when the initial
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temperature is bel ow 100°C. The tenperature shall be neasured in
accordance with the provisions of paragraph 2.1.4.4. of this
annex.

In the case of brake linings intended for use on vehicles of
categories Mand N, brake applications shall be made from an
initial rotational speed equivalent to that given in

paragraph 2.1. of annex 4 to this Regulation, and the brake shal
be applied to achieve a nean torque equivalent to the decel eration
prescribed in that paragraph. |In addition, tests shall also be
carried out at several rotational speeds, the | owest being

equi valent to 30 per cent of the maxi mum speed of the vehicle and
the hi ghest being equivalent to 80 per cent of that speed.

In the case of brake linings intended for use on vehicles of
category O brake applications shall be made froman initial
rotational speed equivalent to 60 kmih, and the brake shall be
applied to achieve a nmean torque equivalent to that prescribed in
paragraph 3.1. of annex 4 to this Regulation. A supplenentary
cold perfornmance test froman initial rotational speed equival ent
to 40 kmh shall be carried out for conparison with the Type-

test results as described in paragraph 3.1.2.2. of annex 4 to this
Regul ati on.

The nean braking torque recorded during the above col d performance
tests on the linings being tested for the purpose of conparison
shall, for the same input neasurenent, be within the test linmts

+ 15 per cent of the nean braking torque recorded with the brake
linings conformng to the conponent identified in the rel evant
application for vehicle type approval

Type-1 test (fade test)

Wth repeated braking

Brake linings for vehicles of categories Mand N shall be tested
according to the procedure given in paragraph 1.5.1. of annex 4 to
this Regul ati on.

Wth continuous braking

Brake linings for trailers (category O shall be tested in
accordance with paragraph 1.5.2. of annex 4 to this Regul ation.

Hot perfornance

On conpletion of the tests required under paragraphs 4.4.1. and
4.4.2. of this annex, the hot braking perfornmance test specified
in paragraph 1.5.3. of annex 4 to this Regul ation shall be carried
out .

The nean braking torque recorded during the above hot performance
tests on the linings being tested for the purpose of conparison
shall, for the same input neasurenment, be within the test limts
+ 15 per cent of the nean braking torque recorded with the brake
linings conforming to the conponent identified in the rel evant
application for vehicle type approval

Type-11 test (downhill behaviour test):

This test is required only if, on the vehicle-type in question,
the friction brakes are used for the Type-I1I test.
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4.5. 2. Brake linings for power-driven vehicles of category M (except for
those vehicles required to undergo a Type-l11A test according to
paragraph 1.6.4. of annex 4 to this Regulation) and category N,
and trailers of category Q, shall be tested according to the
procedure set out in paragraph 1.6.1. of annex 4 to this
Regul ati on.

4.5. 3. Hot perfornance

4.5, 3. 1. On conpletion of the test required under paragraph 4.5.1. of this
annex, the hot performance test specified in paragraph 1.6.3. of
annex 4 to this Regulation shall be carried out.

4.5, 3. 2. The nmean braking torque recorded during the above hot performance
tests on the linings being tested for the purpose of conparison
shall, for the sane input nmeasurenent, be within the test limts
+ 15 per cent of the nean braking torque recorded with the brake
linings conforming to the conponent identified in the rel evant
application for vehicle type approval

4.6. Type-111 test (fade test)

4.6. 1. Test with repeated braking

4.6.1. 1. Brake linings for trailers of category Q, shall be tested
according to the procedure given in paragraphs 1.7.1. and 1.7.2.
of annex 4 to this Regul ation.

4.6. 2. Test with continuous braking

4.6.2. 1. Brake linings for trailers of category O shall be tested according
to the procedure given in paragraph 1.7. of annex 4 to this
Regul ati on.

4.6. 3. Hot perfornance

4.6.3. 1. On completion of the tests required under paragraphs 4.6.1. and
4.6.2. of this annex, the hot braking perfornmance test specified
in paragraph 1.7.4. of annex 4 to this Regulation shall be carried
out.

4.6. 3. 2. The nmean braking torque during the above hot performance tests on
the linings being tested for the purpose of conparison shall, for
the same input nmeasurenent, be within the test limts + 15 per
cent of the mean braking torque recorded with the brake |inings
conform ng to the conponent identified in the relevant application
for vehicle type approval.

5. | NSPECTI ON OF BRAKE LI NI NGS

5. 1. Brake linings shall be visually inspected on conpletion of the

above tests to check that they are in satisfactory condition for
continued use in normal service.



