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National Foreword

The Ghana Standards Authority is the National Statutory Body responsible for the development
and promulgation of Ghana Standards.

The Ghana Standards Authority is a member of the African Organization for Standardization
(ARSO), the International Organization for Standardization (ISO) and an affiliate member of the
International Electrotechnical Commission (IEC).

This Ghana Standard is an identical adoption of the UNECE 13R10 Rev. 6 — 14 January 2008-
Uniform provisions concerning the approval of vehicles of categories M, N and O with regard to
braking and lays down the essential requirements to which such braking systems must conform.

Throughout the text of this standard, read “...this UNECE Regulation...” to mean “...this Ghana
Standard...”

The National Committee responsible for this standard (DGS 4013:2019) is the Technical
Committee on Automobile Standards (GSA/TC 05).

This is the 1%t edition.

Users of this standard should note that the standard undergoes revision from time to time and
any references to it statutorily imply its latest edition.
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UNI FORM PROVI SI ONS CONCERNI NG THE APPROVAL COF VEHI CLES OF
CATEGORIES M N AND O W TH REGARD TO BRAKI NG

1. SCOPE

1.1. 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 Resolution on the
Construction of Vehicles (R E. 3).

1.2. Thi s Regul ati on does not cover

1.2.1. vehicles with a design speed not exceeding 25 km h

1.2.2. trailers which may not be coupled to power-driven vehicles with a
desi gn speed exceeding 25 kmh

1.2.3. vehicles fitted for invalid drivers;

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

2. DEFI NI TI ONS
For the purposes of this Regul ation,

2. 1. "Approval of a vehicle" nmeans the approval of a vehicle type with
regard to braking;

2. 2. "Vehicle type" neans a category of vehicles which do not differ in
such essential respects as:

2.2. 1. in the case of power-driven vehicle,

2.2.1.1. t he vehi cl e category, (see paragraph 1.1. above);

2.2.1.2. t he maxi mum nmass, as defined in paragraph 2.16. bel ow,

2.2.1.3. the distribution of mass anong the axl es;

2.2.1.4. t he maxi mum desi gn speed;

2.2.1.5. a different type of braking equipnent, with nore particular
reference to the presence or otherw se of equipnment for braking a
trailer;

2.2.1.6. t he nunber and arrangenent of the axles;

2.2.1.7. t he engi ne type;
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t he nunber and ratios of gears;

the final drive ratios;

the tyre di mensions;

in the case of trailers,

t he vehicle category (see paragraph 1.1. above);

t he maxi nrum nmass, as defined in paragraph 2.16. bel ow,
the distribution of mass anong the axl es;

a different type of braking equipnent;

t he nunber and arrangenent of the axles;

the tyre di nmensions;
"Braki ng system' 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 transmni ssion, and the brake proper

"Control" means 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;

"Transm ssion" neans the conbi nati on of conponents conpri sed
between the control and the brake and |inking themfunctionally.
The transni ssion nay be nechanical, hydraulic, pneunatic,

el ectrical or mixed. Were the braking power is derived from or
assisted by a source of energy independent of the driver but
controlled by him the reserve of energy in the systemis |ikew se
part of the transm ssion

"Brake" mnmeans the part in which the forces opposing the novenent
of the vehicle develop. It nay 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-nagnetic 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 noving
relatively to one another); or an engi ne brake (when the forces
are derived froman artificial increase in the braking action,
transmitted to the wheels, of the engine);
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2.7. "Different types of braking systens" means systens which differ in
such essential respects as:

2.7.1. conponents having different characteristics;

2.7.2. a component made of materials having different characteristics, or
a conponent differing in shape or size

2.7.3. a different assenbly of the conponents;

2.8. "Conmponent of a braking system' means one of the individual parts
whi ch, when assenbl ed, constitute the braking system

2.9. "Conti nuous braking" neans the braking of a conbination of
vehi cl es through an installation having the follow ng
characteristics:

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

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

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

2.10. "Semi - conti nuous braking" nmeans the braking of a conbination of
vehi cl es through an installation having the follow ng
characteristics:

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

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

2.10. 3. the braking installation ensures sinultaneous or suitably-phased
braki ng of each of the constituent vehicles of the conbination
what ever their relative positions;

2.11. "Aut omati ¢ braki ng" neans braking of the trailer or trailers
occurring automatically in the event of separation of components
of the conbination of coupl ed vehicles, including such separation
t hrough the breakage of a coupling, the effectiveness of the
braki ng of the remai nder of the conbinati on not being thereby
destroyed

2.12. "Inertia (or overrun) braking" means braking by utilizing the

forces generated by the trailer's noving up on the tow ng vehicle;
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2.13. "Progressive and graduated braking" neans braking during which
within the normal operating range of the equi pnent, and during
actuation of the brakes (see paragraph 2.21. bel ow);

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

2.13. 2. the braking force varies proportionally as the action on the
control (rnonotonic function); and

2.13. 3. the braking force can be easily regulated with sufficient
preci si on;
2.14. "Retarder" 1/ nmeans an additional braking system having the

capability to provide and to nmaintain a braking effect over a |ong
period of time without a significant reduction in performnmance.

The term"retarder"” covers the conplete systemincluding the
control device,

2.14. 1. "I ndependent retarder" neans a retarder whose control device is
separated fromthat of the service and other braking systens,

2.14. 2. "Integrated retarder" 2/ neans a retarder whose control device is
integrated with that of the service braking systemin such a way
that both retarder and service braking systens are applied
si mul taneously or suitably phased by operation of the conbi ned
control device,

2.14. 3. "Conbi ned retarder" neans an integrated retarder, which in
additi on has a cut-out device, which allows the conbined contro
to apply the service braking system al one.

2.15. "Laden vehicl e" neans, except where otherw se stated, a vehicle so
| aden as to attain its "maxi num nmass"”;

2.16. "Maxi mum mass" neans the nmaxi mum nass stated by the vehicle
manuf acturer to be technically pernissible (this mass may be
hi gher than the "perm ssible maxi mum mass" |aid down by the
nati onal admi nistration);

1/ Until uniform procedures have been agreed to calculate the effects of
retarders on the provisions in annex 10 to this Regulation, this definition
does not cover vehicles fitted with regenerative braking systens.

2/ Until uniform procedures have been agreed to calculate the effects of
retarders on the provisions in annex 10 to this Regul ation, vehicles equi pped
with an integrated retarder nust al so be equi pped with an anti-|ock system
acting at | east on the service brakes of the retarder controlled axle and on
the retarder itself, and tested according to the provisions of annex 13 to
this Regul ati on.
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2.

17.

. 18.

. 19.

. 20.

.21,

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

"Wheel /axl e | oad" neans the vertical static reaction (force) of
the road surface in the contact area on the wheel/wheels of the
axl e;

"Maxi mum st ati onary wheel/axl e | oad" neans the stationary
wheel / axl e | oad achi eved under the condition of the |aden vehicle;

"Hydraulic braking systemwith stored energy" neans a braking

system where energy is supplied by a hydraulic fluid under
pressure, stored in one or nore accunul ators fed fromone or nore
pressure punps, each fitted with a means of linmting the pressure
to a maxi mum val ue. This value shall be specified by the
manuf act ur er;

"Actuation" neans both application and rel ease of the control
APPLI CATI ON FOR APPROVAL

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

It shall be acconpani ed by the undernenti oned 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
br aki ng system

a di agram of assenbl ed braking system and an indication of the
position of its conponents 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,
shall be subnitted to the Technical Service conducting the
approval tests.

The conpetent authority shall verify the existence of satisfactory
arrangenents for ensuring effective control of the conformty of
producti on before type approval is granted.
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4, APPROVAL

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

4.2. An approval nunber shall be assigned to each type approved, its
first two digits shall indicate the series of anendnents
i ncorporating the nost recent mgjor technical amendnents nade to
the Regul ation at the tine of issue of the approval. The sane

Contracting Party shall not assign the same nunber to the sane
vehi cl e type equi pped with another type of braking system or to
anot her vehicle type.

4. 3. Noti ce of approval or of refusal of approval of a vehicle type
pursuant to this Regul ation shall be comunicated to the Parties
to the Agreenment applying this Regulation by neans of a form
conforming to the nodel in annex 2 to this Regulation and of a
sunmary of the information contained in the docunents referred to
in paragraphs 3.2.1. to 3.2.4. above, the drawi ngs supplied by the
applicant being in a format not exceeding A4 (210 x 297 nm), or
folded to that format, and on an appropriate scal e.

4.4. There shall be affixed, conspicuously and in a readily accessible
pl ace specified on the approval form to every vehicle conformn ng
to a vehicle type approved under this Regulation, an internationa
approval mark consisting of:

4.4 1. a circle surrounding the letter "E'" followed 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
paragraph 4.4.1. above.

3/ 1 for Germany, 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
Luxenbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Geece, 24 (vacant), 25 for Croatia, 26 for
Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30-36 (vacant) and
37 for Turkey. Subsequent numbers shall be assigned to other countries in
the chronol ogi cal order in which they ratify the Agreenent Concerning the
Adoption of Uniform Conditions of Approval and Reci procal Recognition of
Approval for Mtor Vehicle Equi pnent and Parts, or in which they accede to
t hat Agreenent, and the nunbers thus assigned shall be communicated by the
Secretary-General of the United Nations to the Contracting Parties to the
Agr eenment .
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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 Regulation shall be followed by the letter M

If the vehicle conforns to a vehicle type approved under one or
nore ot her Regul ations, annexed to the Agreenent, in the country
whi ch has granted approval under this Regul ation, the synbo
prescribed 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 ati on shall be placed in vertical colums to the right of the
synbol prescribed in paragraph 4.4.1. above.

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

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

Annex 3 to this Regulation gives exanpl es of arrangenents of
approval narks.

SPECI FI CATI ONS
Genera
Braki ng system

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

In particular, the braking systemshall be so designed,
constructed and fitted as to be able to resist the corroding and
agei ng phenonena to which it is exposed.

Brake linings shall not contain asbestos.
Functions of the braking system

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

Servi ce braking system

The service braking systemnust nmake it possible to control the
novenent 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 mnmust be able to achieve this braking action fromhis
driving seat w thout renoving his hands fromthe steering control
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Secondary braki ng system

The secondary braking system nmust nmake it possible to halt the
vehicle within a reasonabl e distance in the event of failure of
the service braking system It nust 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
assunmed that not nore than one failure of the service braking
system can occur at one time.

Par ki ng braki ng system

The parking braking systemmnust nmake 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 mechani cal 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 Regulation. The trailer air brake and the parking braking
system of the tow ng vehicle rmay be operated sinultaneously
provided that the driver is able to check, at any tine, that the
par ki ng brake perfornmance of the vehicle conbination, obtained by
t he purely nechanical action of the parking braking system is
sufficient.

Pneumati ¢ connections between power-driven vehicles and trailers.

In the case of a braking system operated by conpressed-air, the
pneumatic link with the trailer must be of the type with two or
nore lines. However, in all cases, all the requirenents of this
Regul ati on nmust be satisfied by the use of only two lines. Shut-
of f devices which are not automatically actuated shall not be
permtted.

In the case of tractor and sem -trailer conbinations, the flexible
hoses shall be a part of the tractor vehicle. 1In all other cases,
the flexi ble hoses shall be a part of the trailer

Characteristics of braking systens

Vehi cl es of categories Mand N

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

The systens providing service, secondary and parking braking may
have common conponents so long as they fulfil the follow ng

condi ti ons:

there nust be at least two controls, independent of each other and
readily accessible to the driver fromhis normal driving position
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For all categories of vehicles, except M, and M, every brake
control (excluding a retarder control) shall be designed such
that it returns to the fully off position when released. This
requi renent shall not apply to a parking brake control (or that
part of a conbined control) when it is nechanically |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 systemand the secondary braki ng system
have the same control, the effectiveness of the |Iinkage between
that control and the different conmponents of the transm ssion
systenms nmust not be liable to dimnish after a certain period
of use;

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

in the event of breakage of any conponent other than the brakes
(as defined in paragraph 2.6. of this Regulation) or the
conponents referred to in paragraph 5.2.1.2.7. below, or of any
other failure of the service braking system (mal function
partial or total exhaustion of an energy reserve), the
secondary braking systemor that part of the service braking
systemwhich is not affected by the failure, nmust be able to
bring the vehicle to a halt in the conditions prescribed for
secondary braking;

In particular, where the secondary braki ng system and the
servi ce braking system have a common control and a conmon
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
nmuscul ar energy assisted by the energy reserves, if any, which
are unaffected by the failure, the force applied to the contro
not exceedi ng the prescribed maxi ma

if the service braking force and transmni ssion depend
exclusively on the use, controlled by the driver, of an energy
reserve, there nust be at |east two conpl etely independent
energy reserves, each provided with its own transm ssion

i kewi se i ndependent; each of them nmay act on the brakes of
only two or nmore wheels so selected as to be capabl e of
ensuring by thenselves the prescribed degree of secondary
braki ng wi t hout endangering the stability of the vehicle during
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braking; in addition, each of the aforesaid energy reserves
nmust be equi pped with a warning device as defined in
paragraph 5.2.1.13. bel ow

certain parts, such as the pedal and its bearing, the naster
cylinder and its piston or pistons (hydraulic systens), the
control valve (hydraulic and/or pneunatic systens), the |inkage
bet ween the pedal and the naster cylinder or the control valve,
the brake cylinders and their pistons (hydraulic and/or
pneumati c systens), and the |ever-and-cam assenblies of brakes,
shall not be regarded as liable to breakage if they are anply
di rensi oned, are readily accessible for maintenance, and
exhibit safety features at |east equal to those prescribed for
ot her essential components (such as the steering |inkage) of
the vehicle. Any such part as aforesaid whose failure would
make it inpossible to brake the vehicle with a degree of

ef fecti veness at | east equal to that prescribed for secondary
braki ng nust be nade of netal or of a material wth equival ent
characteristics and nust not undergo notable distortion in
normmal operation of the braking systens.

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

The service braking system nust, whether or not it is conbi ned
wi th the secondary braking system be such that in the event of
failure in a part of its transm ssion a sufficient nunber of
wheel s are still braked by actuation of the service brake
control; these wheels nust be so selected that the residua
performance of the service braking system satisfies the

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 seni-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 transm ssion system shal
be signalled to the driver by a device conprising a red tell-
tale lamp lighting up not later than on actuation of the
control and remaining lit as long as the failure persists and
the ignition (start) switch is in the "on" (run) position
However, a device conprising a red tell-tale lanp lighting up
when the fluid in the reservoir is below a certain | eve
specified by the manufacturer is permtted. The tell-tale |anp
nmust be visible even by daylight; the satisfactory condition of
the Ianp nust be easily verifiable by the driver fromthe
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driver's seat. The failure of a conmponent of the device nust
not entail total |oss of the braking systenmis effectiveness.

Wiere use is nade of energy other than the muscul 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 nmust be as
safe as practicabl e.

In the event of failure in any part of the transmi ssion of a
braki ng system the feed to the part not affected by the
failure must 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

condi tion nust be net by nmeans of devices which can be easily
actuated when the vehicle is stationary, or by automatic neans.

Furthernore, storage devices located down-circuit of this

devi ce nust 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

effecti veness prescribed for secondary braking.

However, for hydraulic braking systens with stored energy,

t hese provisions can be considered to be nmet provided that the
requi rements 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 net wi thout the use of any automatic
device of a kind such that its ineffectiveness night pass
unnoticed through the fact that parts normally in a position of
rest cone into action only in the event of failure in the
braki ng system

The service braking systemnust act on all the wheels of the
vehi cl e.

The action of the service braking systemnust be appropriately
distributed anong the axles. In the case of vehicles with nore
than two axles, in order to avoid wheel -1ocking or glazing of
the brake linings, the brake force on certain axles may be
reduced to zero automatically when carrying a nmuch reduced

| oad, provided that the vehicle neets all the perfornance

requi renents prescribed in annex 4 to this Regul ation

The action of the service braking system nust be distributed
bet ween the wheel s of one and the sane axle symetrically in
relation to the | ongitudinal median plane of the vehicle.
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The service braking system and the parking braki ng system rnust
act on braking surfaces permanently 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 braking system such disconnection of the braking
surfaces shall be permitted provided that it is only nonentary,
for instance during a change of gear, and that both the service
braki ng and the secondary braking continue to operate with the
prescribed degree of effectiveness. |In addition

di sconnections 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 system

i ncapabl e of being brought into action by a | eak

Wear of the brakes nust be capable of being easily taken up by
neans of a system of manual or automatic adjustment. In
addition, the control and the conponents of the transm ssion
and of the brakes must possess a reserve of travel and, if
necessary, suitable nmeans of conpensation such that, when the
brakes becone heated, or the brake linings have reached a
certain degree of wear, effective braking is ensured w thout

i medi at e adj ust ment bei ng necessary.

Wear adjustnent shall be automatic for the service brakes.
Howewer, the fitting of automatic adjustment devices is
optional for off-road vehicles of categories N, and N, and for
rear brakes of vehicles of categories M and N,. Automatic wear
adj ust nent devi ces shall be such that after heating foll owed by
cooling of the brakes, effective braking is still ensured. 1In
particul ar the vehicle shall remain capable of normal running
after the tests conducted in accordance with paragraph 1.5.
(Type-1 test) and paragraph 1.6. (Type-Il test) of annex 4 to
this Regul ati on.

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 equipnent nornmally supplied with the vehicle,
for instance by the provision of appropriate inspection holes
or by some other neans. Alternatively, acoustic or optica
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 pernitted for this purpose on category M
and N, vehicles only.

I n hydraulic-transm ssion braking systens, the filling ports of
the fluid reservoirs nmust be readily accessible; in addition
the receptacles containing the reserve fluid nust be so

desi gned and constructed that the | evel of the reserve fluid
can be easily checked without the receptacles having to be
opened. If this latter condition is not fulfilled, a warning
signal must draw the driver's attention to any fall in the
level of reserve fluid liable to cause a failure of the braking
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system Effective functioning of this signal nust be easily
verifiable by the driver. The type of fluid to be used in the
hydraul i c transm ssi on braki ng systens shall be identified by
the synbol in accordance with figure 1 or 2 of |1SO Standard
9128:1987. The synbol nust be affixed in a visible position in
indelible formwi thin 100 nmof the filling ports of the fluid
reservoirs; additional information may be provided by the
manuf act ur er.

\War ni ng devi ce

Any vehicle fitted with a service brake actuated from an energy
reservoir nust, where the prescribed secondary braking

per f or mance cannot be obtained by nmeans of this braking system
wi t hout the use of the stored energy, be provided with a
war ni ng 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 without 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 prescribed secondary braking performance
(without faults in the service brake transmnission and with the
brakes adjusted as closely as possible). This warning device
nmust be directly and permanently connected to the circuit.

When the engine is running under normal 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 tinme required for charging the
energy reservoir(s) after start-up of the engine.

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

paragraph 1.2.2. of Part C of annex 7 to this Regul ation, 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 rements and the acoustic signal is not actuated before the
optical signal

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

Wthout prejudice to the requirenments of paragraph 5.1.2.3. of
this Regul ation, where an auxiliary source of energy is

essential to the functioning of a braking system the reserve
of energy nust be such as to ensure that, if the engine stops
or in the event of a failure of the means by which the energy
source is driven, the braking performance renai ns adequate to
bring the vehicle to a halt in the prescribed conditions. In
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addition, if the nuscular effort applied by the driver to the
par ki ng braking systemis reinforced by a servo device, the
actuation of the parking braking system nust be ensured in the
event of a failure of the servo device, if necessary by using a
reserve of energy independent of that normally supplying the
servo device. This reserve of energy may be that intended for
t he 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
tow ng vehicle nmust be equipped 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 nay 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.

The auxiliary equi pnent nmust be supplied with energy in such a
way that during its operation the prescribed decel eration

val ues can be reached and that even in the event of danage to
the source of energy the operation of the auxiliary equiprent
cannot cause the reserves of energy feeding the braking systemns
to fall below the level indicated in paragraph 5.2.1.13. above.

If the trailer is of category O or Q,the service braking
system nmust be of the continuous or sem -continuous type.

In the case of a vehicle authorized to tow a trailer of
category O, or Q, its braking systens nust satisfy the
foll owi ng conditions:

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

in the event of failure of the towi ng vehicle's service braking
system where that systemconsists of at |east two independent
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 rmust be possible to graduate this braking action
If this operation is achieved by a valve which is nornally 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, wthout the use of
t ool s;

in the event of a breakage of or leak in one of the air supply
pi pes (or of or in such other type of connection as nay be
adopted), it must neverthel ess be possible for the driver fully
or partially to actuate the brakes of the trailer by neans
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either of the service brake control or of the secondary brake
control or of the parking brake control, unless the breakage or
| eak automatically causes the trailer to be braked with the
performance prescribed in paragraph 3.3. of annex 4 to this
Regul ati on;

in the case of a two-line air supply system the requirement in
paragraph 5.2.1.18.3. above shall be considered to be net if
the following conditions are fulfilled:

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

when the supply line is evacuated at the rate of at |east 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 case of a power-driven vehicle equipped to tow a trailer
with an electrical braking system the follow ng requirenents
shal | be nmet:

t he power supply (generator and battery) of the power-driven
vehicl e 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 maxi mum current consunption of the
el ectrical braking system (15 A) not fall below the val ue of
9.6V neasured at the connection. The electrical |ines shal

not be capable of short circuiting even when overl oaded;

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

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

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

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

In the case of a pneunatic 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
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the trailer may only be operated in conjunction with the
servi ce, secondary or parking braking systemof the tow ng
vehi cl e.

Power -driven vehicles of categories M, M, N, and N; with not
nore than four axles shall be equipped with anti-lock 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 ati on No. 64.

Power - dri ven vehicles authorized to tow trailer equipped with
anti-lock system wth the exception of vehicles of categories
M and N, shall be fitted with a separate optical warning
signal for the anti-lock systemof the trailer, neeting the
requi renents of paragraphs 4.1., 4.2. and 4.3. of annex 13 to
this Regul ation. They nust al so be equipped with a specia

el ectrical connector for the anti-lock systenms of trailers, in
accordance with paragraph 4.4. of annex 13 to this Regul ation

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
same requirenments as a trailer of category O.

Trailers of category O, must be equi pped with a service braking
system either 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,

el ectrical braking systens conform ng to the requirenents of
annex 14 to this Regulation shall be permtted.

Trailers of categories O and O, nmust be equi pped with a service
braki ng system of the continuous or sem -continuous type.

The service braking systemmnust act on all the wheels of the
trailer.

The action of the service braking systemnust be appropriately
di stributed anong the axl es.

The action of every braking system nust be distributed between
the wheel s of one and the same axle symetrically in relation
to the I ongitudi nal median pl ane of the vehicle.

The braking surfaces required to attain the prescribed degree
of effectiveness nust be in constant connection with the
wheel s, either rigidly or through conponents not liable to
failure.
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Wear of the brakes nust be capable of being easily taken up by
neans of a system of manual or automatic adjustnment. In
addition, the control and the conponents of the transm ssion
and of the brakes must possess a reserve of travel and, if
necessary, suitable nmeans of conpensation such that, when the
brakes beconme heated, or the brake linings have reached a
certain degree of wear, effective braking is ensured w thout

i medi at e adj ust ment bei ng necessary.

Wear adjustnent shall be autonmatic for the service brakes.
However, the fitting of automatic adjustnment devices is
optional for vehicles of categories O and O. Autonatic wear
adj ust nent devi ces shall be such that after heating foll owed by
cooling of the brakes, effective braking is still ensured. 1In
particul ar the vehicle shall remain capable of normal running
after the tests conducted in accordance w th paragraph 1.5.
(Type-1 test) and paragraph 1.6. (Type-Il test) of annex 4 to
this Regul ation. 4/

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 equipnent normally supplied with the vehicle,
for instance by the provision of appropriate inspection holes
or by some other neans.

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

wi th a maxi nrum mass not exceeding 1.5 tonnes, on the condition
that the trailers are equipped with, in addition to the
coupling device, a secondary coupling (chain, wire rope, etc.)
capable, in the event of separation of the main coupling, of
preventing the drawbar from touching the ground and providi ng
some residual steering action on the trailer

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

If the trailer is fitted with a device enabling conpressed-air
actuation of the braking systemother than the parking braking
systemto be cut out, the first-nmentioned system nust be so

4/  Unti

uni formtest procedures have been agreed, there is no need to

repeat the above-defined tests with automatic brake wear adjustment devices,

if the Type-|I

and Type-1l tests have been carried out according to the

procedure in annex 11 to this Regulation, with a manual or automatic brake
wear adj ustnent devi ce.
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designed 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, fitted with a two-line air
supply systemshall satisfy the conditions specified in
paragraph 5.2.1.18.4. of this Regulation

Trailers of categories O, and O, shall be equipped with anti -
| ock systens in accordance with the requirenents of annex 13 to
this Regul ati on.

The auxiliary equi pnent nmust be supplied with energy in such a
way that during its operation the service brake energy storage
device(s) shall be maintained at a pressure of at |east 80 per
cent of the m nimum tow 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 pipes, the sumof forces exerted at
the periphery 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
special device as referred to in paragraph 6 of annex 10 to
this Regul ation, the performance requirenments of that paragraph
shal | apply.

TESTS

Braki ng tests which the vehicles submtted 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 prent with regard to the characteristics in annex 2 to this
Regul ation shall be notified to the adm nistrative departnent
whi ch approved the vehicle type. That departnent nmay 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 requirements; or

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

Confirmation or refusal of approval, specifying the
alterations, shall be comunicated by the procedure specified
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i n paragraph 4.3. above, to the Parties to the Agreenent which apply
this Regul ati on.

The conpetent authority issuing the extension of approval shal
assign a series nunber to each conmunication formdrawn up for such
an extension and informthereof the other Contracting Parties to the
1958 Agreenent by neans of a conmunication formconformng to the
nodel in annex 2 to this Regul ation

CONFORM TY OF PRODUCTI ON

A vehicle approved to this Regulation shall be so nanufactured as to
conformto the type approved by neeting the requirenents set forth
i n paragraph 5 above.

In order to verify that the requirements 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 exi stence of procedures for the effective control of the
qual ity of products;

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

ensure that data of test results are recorded and that annexed
docunments shall remain available for a period to be determned in
accordance with the Adm nistrative Service;

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

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

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

anot her sanpling and another test. All the necessary steps shall be
taken to re-establish the conformty of the correspondi ng
producti on.

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

At every inspection, the test books and producti on survey records
shall be presented to the visiting inspector

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

When the quality | evel appears unsatisfactory or when it seemns
necessary to verify the validity of the tests carried out in
application 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 ati 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 conformty of
production as rapidly as possible.

PENALTI ES FOR NON- CONFORM TY OF PRCDUCTI ON

The approval granted in respect of a vehicle type pursuant to this
Regul ation may be withdrawn if the requirenents |aid down in
paragraph 8.1. above are not conplied wth.

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

PRCDUCTI ON DEFI NI TELY DI SCONTI NUED

If the hol der of the approval conpletely ceases to nanufacture a
type of vehicle approved in accordance with this Regul ation, he
shall so informthe authority which granted the approval. Upon
receiving the relevant communi cation, that authority shall inform

t hereof the other Contracting Parties to the Agreenent applying this
Regul ati on by means a communi cati on formconform ng to the nodel in
annex 2 to this Regul ation.

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

The Parties to the Agreenent applying this Regulation shal

communi cate to the United Nations Secretariat the nanes and
addresses of the Technical Services responsible for conducting
approval tests and of the administrative departnents which grant
approval and to which fornms certifying approval or extension or
refusal or wthdrawal of approval, issued in other countries, are to
be sent.
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TRANSI TI ONAL PROVI SI ONS
Ceneral

As fromthe official date of entry into force of the 08 series of
amendnents, no Contracting Party applying this Regul ati on shal
refuse to grant ECE approval under this Regul ation as anended by the
08 series of amendnents

Subj ect to the provisions of paragraph 12.3. below, as from

1 Cctober 1996 Contracting Parties applying this Regul ation shal
grant ECE approvals only if the vehicle type to be approved neets
the requirenents of this Regul ation as anended by the 08 series of
amendnent s.

Subj ect to the provisions of paragraph 12.3. bel ow, approvals
granted before 1 Cctober 1996 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 requirenments of
this Regul ati on as anended by the 08 series of anendnents.

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

By way of derogation, Contracting Parties nay grant ECE approvals to
this Regul ati on as anended by the 08 series of amendnents before

1 January 1998, even if the requirenments in annex 13, appendix 4 are
not fulfilled.

Anti -l ock braking systens

In place of the dates specified in paragraphs 12.1.2. and 12.1. 3.
above, the requirenment for anti-Ilock braking systenms nmentioned in
paragraphs 5.2.1.22. and 5.2.2.13. of this Regulation shall be
applied as follows:



E/ ECE/ 324
E/ ECE/ TRANS/ 505
Regul ation No. 13

Rev. 1/ Add. 12/ Rev. 3

page 27

Vehi cl e cat egory

New type approval s
(paragraph 12.1.2.)

Limt of validity of
old type approval s
(paragraph 12.1.3.)

Ns

1 Cctober 1996

1 Cctober 1998

M! M!
N, > 7,5 tonnes

maxi mum ness

1 April 1998 1 April 2000
O, > 5 tonnes
maxi mum mass
N, < 7,5 tonnes
maxi mum mass
1 April 1999 1 April 2001

O, < 5 tonnes
maxi mum mass
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BRAKI NG EQUI PMENT, DEVI CES, METHODS AND CONDI TI ONS NOT COVERED
BY TH S REGULATI ON

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

i ssued by: Nane of admninistration:

concerning: 2/ APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a type of vehicle with regard to braking pursuant to Regul ati on No. 13.

Approval No.:...... Extension No.:......
1. Trade nanme or nmark of the vehicle:

2. Vehi cl e category:

3. Vehi cl e type:

4. Manuf acturer's nane and address :

5. I f applicable, nane and address of manufacturer's representative:
6. Mass of vehicle:

6. 1. Maxi mum nmass of vehicl e:

6. 2. M ni mum nass of vehicl e:

7. Distribution of mass of each axle (maxi num val ue):

8. Make and type of brake |inings:

9. In the case of a power-driven vehicle:

9. 1. Engi ne type:

9. 2. Nunber and rati os of gears:
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10.
10. 1.

10. 2.

11.

12.

13.

Final drive ratio(s):

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

Full trailer:

Semi-trailer:

Centre-axle trailer

(indicate also the maximumrati o of the coupling overhang 3/ to the
wheel base):

Unbr aked trailer

Maxi mum nass of conbi nati on:

Tyre di mensi ons:

Tenpor ary-use spare wheel /tyre di nensions:

Vehicl e neets the technical requirements of annex 3 to Regul ation
No. 64: Yes/No 2/

Nunber and arrangenent of axles:

Brief description of braking equi pnent:

Mass of vehicl e when tested:

| Unl aden (kg) | Laden (kg)

Axl e 4/

Axl e

Axl e

§|16|58|5

1
2
3
Axl e 4

TOTAL
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14. Results of the tests:
Test speed Measur ed Measured force
(km h) per f or mance applied to
control
(daN)
14.1. Type-O tests, engine
di sconnect ed:
servi ce braking
secondary braking
14.2. Type-Otests, engine
connect ed:
service braking in
accordance with
paragraph 2.1.1
of annex 4
14. 3. Type-I| tests:
wi th repeated braking 5/
wi th continuous braking 6/
14.4. Type-1I or 11-A 2/ tests, as
appropri ate,
servi ce braking
14. 5. Braki ng system(s) used during the Type-I1/11A 2/ test:
14. 6. Reaction time and di nensions of flexible pipes:
14.6.1. Reaction tinme at the brake actuator
14.6.2. Reaction tinme at the control |ine coupling head
14.6.3. Flexible pipes of tractors for sem -trailers
[ength (n: Coe e
i nternal diameter (mm:
14. 7. I nformati on required under paragraph 7.3. of annex 10 to this
Regul ati on.
14. 8. Vehicle is/is not 2/ equipped to tow a trailer with electrica
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braki ng systens.

14. 9. Vehicle is/is not 2/ equipped to towtrailers equipped with anti-
| ock systens.

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

14.10. 1. The vehicle fulfils the requirement of annex 13: Yes/No 2/.

14. 10. 2. Category of anti-lock system category 1/2/3 2/ 5/
category A/B 2/ 6/

14.10. 3. In case of trailers: Vehicle may/may not 2/ be operated in
conbi nation with a power-driven vehicle not equipped with the
speci al connector conformng to | SO standard 7638: 1985. 7/

15. Vehicle submitted for approval on

16. Techni cal Service responsible for conducting approval tests

17. Date of report issued by that service

18. Nunber of report issued by that service

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

20. Position of approval nmark on the vehicle .

21. Pl ace

22, Date .

23. Si gnature

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

annexed to this communi cati on

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 senmi-trailer, enter the mass corresponding to the
| oad on the coupling device expressed in daN (or kgf).

5/ Applies only to vehicles of categories M, M, M, N, N, and N,

6/ Applies only to vehicles of categories O, O and O

7/ In accordance with paragraph 4.4. of annex 13 to this Regulation.

Annex 3
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ARRANGEMENTS OF APPROVAL MARKS
Model A

(See paragraph 4.4. of this Regul ation)

- (E11)s==  13R - 08 24397

a =8 mmnin.

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 Regul ation No. 13 under approval nunber 082439. This
nunber indicates that the approval was given in accordance with the

requi renments of Regulation No. 13 with the 08 series of anendnents

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

Model B

(See paragraph 4.5. of this Regul ation)

A

* [ E11)m= 13RM - 08 24397

a =8 mmnin.

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. For vehicles of categories M, and M,
this mark nmeans that the type of vehicle has undergone the Type-I1A test.

Model C
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(See paragraph 4.6. of this Regul ation)
AN .
=0 Yo 18 [ 082439 [4aoe
Ly s 24 13 | 02 1628 [ fan |-
Y N ,

a=8mmmn

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has been approved in the United Ki ngdom (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 nerely as an exanple.
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BRAKI NG TESTS AND PERFORVANCE OF BRAKI NG SYSTEMS
BRAKI NG TESTS
Gener a

The perfornmance prescribed for braking systens is based on the

st oppi ng di stance and/or the mean fully devel oped decel eration

The performance of a braking systemshall be determnined by
nmeasuring the stopping distance in relation to the initial speed of
the vehicle and/or by neasuring the nmean fully devel oped

decel eration during the test.

The stopping distance shall be the distance covered by the vehicle
fromthe nonent when the driver begins to actuate the control of
the braking systemuntil the noment when the vehicle stops; the
initial speed shall be the speed at the nonment when the driver
begins to actuate the control of the braking system the initia
speed shall not be |l ess than 98 per cent of the prescribed speed
for the test in question.

The nmean fully devel oped decel eration (d,) shall be calcul ated as
t he decel eration averaged with respect to distance over the
interval v, to v,, according to the follow ng formnul a:

V2 _V2

An = 75 9?2(5e - S,) [ s7]
wher e:
V, = initial vehicle speed in kn h,
v, = vehicle speed at 0.8 v, in knth,
V. = vehicle speed at 0.1 v, in knih
s, = di stance travell ed between v, and v, in netres,
s, = distance travell ed between v, and v, in netres.

The speed and the distance shall be determi ned using

i nstrumentation having an accuracy of £ 1 per cent at the
prescribed speed for the test. The nean fully devel oped

decel eration may be determ ned by other nethods than the

nmeasur enent of speed and distance; in this case, the accuracy of
the nmean fully devel oped decel eration shall be within £ 3 per cent.
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1

2.

.1

.1

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

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

the test nust be carried out at the speeds prescribed for each type
of test; if the maxi num design speed of a vehicle is | ower than the
speed prescribed for a test, the test shall be performed at the
vehi cl e' s maxi mum speed

during the tests, the force applied to the control of the braking
systemin order to obtain the prescribed performance nmust not
exceed the maxi num force laid down for the test vehicle's category;

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

the tests nust be perfornmed 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 load actually borne by the wheel s when
the vehicle is stationary;

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

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 nmust be checked.

Behavi our of the vehicle during braking on a road on whi ch adhesion
is reduced. The behaviour of vehicles of categories M, M, M, N,
N, N;, O, and O, on a road on which adhesion is reduced nust neet
the requirements of annex 10 to this Regul ation

Type-0 test (ordinary performance test with brakes col d)

Cenera

The brakes nust be cold; a brake is deened to be cold when the

tenperature nmeasured on the disc or on the outside of the drumis
bel ow 100°C.

The test nust be conducted in the follow ng conditions:

Weel -1 ocking is pernmitted where specifically mentioned.
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the vehicle nust be |laden, the distribution of its mass anong
the axles being that stated by the nmanufacturer; where
provision is made for several arrangenments of the |load on the
axl es the distribution of the maxi mum mass anong the axles
nmust be such that the | oad on each axle is proportional to the
maxi mum permni ssible load for each axle. |In the case of
tractors for sem- trailers, the | oad nay 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 must 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
responsi ble for noting the results of the test;

in the case of a tractor for a semi-trailer, the unladen tests
will be conducted with the vehicle in its solo condition
including a nass representing the fifth wheel. It will also

i nclude a nass representing a spare wheel, if this is included
in the standard specification of the vehicle,

in the case of a vehicle presented as a bare chassis-cab, a
suppl enentary | oad may be added to simulate the mass of the
body, not exceedi ng the m ni num mass decl ared by the
manufacturer in annex 2 to this Regul ation

the limts prescribed for m ni num performance, both for tests
with the vehicle unladen and for tests with the vehicle | aden
shall be those |aid down hereunder for each category of
vehi cl es; the vehicle nmust satisfy both the prescribed
stoppi ng di stance and the prescribed nmean fully devel oped
decel eration for the rel evant vehicle category, but it nmay not
be necessary to actually measure 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 mini num perfornmance 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 mum 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 nmaxi num speed of the
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vehicle. The maxi mum practical performance figures shall be
neasured and t he behavi our of the vehicle shall be recorded in
the test report. Tractors for semi-trailers, artificially

| oaded to simulate the effects of a | aden seni-trailer shal

not be tested beyond 80 kmh

Further tests shall be carried out with the engi ne connected,
fromthe speed prescribed for the category to which the
vehi cl e bel ongs. The m ni num performance prescribed for each
category nust be attained. Tractive units for sem -trailers,
artificially loaded to sinulate the effects of a | aden sem -
trailer shall not be tested beyond 80 knih

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

The braking perfornmance of the trailer can be cal cul ated
either fromthe braking rate of the towi ng vehicle plus the
trailer and the nmeasured thrust on the coupling or, in certain
cases, fromthe braking rate of the towi ng vehicle plus the
trailer with only the trailer being braked. The engine of the
towi ng vehicle nmust 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 perfornmance will be
taken to be the nmean 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

determ nation 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 neet
the requirements laid dowm in annex 10 to this Regulation with
regard to the relationship between the ratio T,/ Py and the
pressure p, The braking rate of the trailer is calcul ated
according to the follow ng formul a:

_ D
Zp = Zgp.y * B,
R

wher e:
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Zg = braking rate of the trailer
Zeemw = braking rate of the towing vehicle plus the trailer
D = thrust on the coupling,
(tractive force: +D),

(compressive force: -D)

Py = total nornal static reaction between road surface and
wheel s of trailer (annex 10).

1.4.4. 3. 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 | oad shifting
and in the case of sem-trailers the trailer alone may be
braked. The braking rate of the trailer is calculated
according to the follow ng formul a:

P, + Py
PR

Zp = (Zp.y - R). + R

wher e:

R

rolling resistance value = 0.01

total normal static reaction between road surface and
wheel s of towing vehicles for trailers (annex 10)

Py

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 mnust

be tested by successively applying and rel easi ng the brakes a
nunber of times, the vehicle being | aden, in the conditions
shown in the table bel ow
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Condi ti ons
Cat egory of
vehi cl es vV, vV, At n
[ km h] [ km 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, N 80 % V 1/2 v, 60 20
< 60
wher e:
vV, = initial speed, at beginning of braking
v, = speed at end of braking
V rax = maxi mum 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 make it inpossible to
abi de by the duration prescribed for At, the duration may be
increased; in any event, in addition to the tinme necessary
for braking and accel erating the vehicle, a period of
10 seconds nust 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 nmean fully devel oped decel eration
of 3 ms? at the first brake application; this force nust
remai n constant throughout the succeeding brake applications.
1.5.1.4. During brake applications, the highest gear ratio (excluding
overdrive, etc.) nust be continuously engaged.
1.5.1.5. 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 mum accel eration allowed by the engi ne and gearbox).
1.5.2 Wth continuous braking
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The service brakes of trailers of categories O, O and O, nust
be tested in such a nanner that, the vehicle being |aden, the
energy input to the brakes is equivalent to that recorded in
the sane period of time with a | aden vehicle driven at a

st eady speed of 40 kmih on a 7 per cent down-gradient for a

di stance 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 must be adjusted so as to keep the resistance
of the trailer constant (7 per cent of the maxi numtota
stationary axle load of the trailer). |If the power available
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 [ knt h] Di stance [netres]
40 1, 700
30 1, 950
20 2,500
15 3, 100

Hot perfornmance

At the end of the Type-l 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 braking system nust
be neasured in the same conditions (and in particular at a
constant control force no greater than the nean force actually
used) as for the Type-0 test with the engi ne di sconnected (the
tenperature conditions rmay be different).

For power-driven vehicles this hot performance nust not be

| ess than 80 per cent of that prescribed for the category in
guestion, nor less than 60 per cent of the figure recorded in
the Type-0 test with the engi ne di sconnected.

However, in the case of trailers, the hot brake force at the
peri phery of the wheels when tested at 40 km h nust not be

| ess than 36 per cent of the maxinmum stationary wheel | oad,

nor less than 60 per cent of the figure recorded in the Type-0
test at the sane 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 conmply with the 80 per cent
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1

1

1

1

6.

6.1.

6. 2.

6. 3.

6. 4.

requi renent of paragraph 1.5.3.1.1. above, a further hot
performance test may be carried out using a control force not
exceedi ng 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.

Type-11 test (downhill behaviour test)

Laden vehicles nust be tested in such a manner that the energy
input is equivalent to that recorded in the sanme period of
time with a | aden vehicle driven at an average speed of

30 kmih on a 6 per cent down-gradient for a distance of 6 km
with the appropriate gear engaged (if the vehicle is power-
driven) and the retarder, if the vehicle is equipped with one,
bei ng used. The gear engaged nust be such that the speed of
the engine (mn') does not exceed the naxi mum val ue prescribed
by the manufacturer.

For vehicles in which the energy is absorbed by the braking
action of the engine alone, a tolerance of £+ 5 kmih on the
average speed shall be permitted, and the gear enabling the
speed to be stabilized at the value closest to 30 knih on the
6 per cent down-gradient shall be engaged. |If the perfornance
of the braking action of the engine alone is determ ned by a
nmeasur enent of deceleration, it shall be sufficient if the
nean decel eration neasured is at least 0.5 m s2

At the end of the test, the hot performance of the service
braki ng system nust be neasured in the same conditions as for
the Type-0 test with the engi ne di sconnected (the tenperature
conditions may be different). For power-driven vehicles, this
hot perfornmance nmust give a stopping distance not exceedi ng
the followi ng values and a nean fully devel oped decel eration
not less than the foll ow ng values, using a control force not
exceedi ng 70 daN

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

category N, 0.15v + (1.33 v?# 115)(the second term
corresponds to a nean fully devel oped
decel eration dm= 3.3 nis?.

However, in the case of trailers, the hot brake force at the
peri phery of the wheels, when tested at 40 km h, nust not be
| ess than 36 per cent of the maxinmum stationary wheel | oad.

Inter-urban notor coaches and | ong-di stance touring notor coaches
of category M, nust satisfy the Type-1l1A test described in annex 5
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test.

PERFORMANCE OF BRAKI NG SYSTEMs OF VEHI CLES

OF CATEGORIES M AND N

.1 Servi ce braking system
101, The service brakes of vehicles of categories Mand N shall be
tested under the conditions shown in the follow ng table:
Category M, M, M, N, N, N,
Type of o-l o-l O--l ol o-l O--l
test or lIA
v 80 km/h 60 km/h 60 80 km/h 60 km/h 60 km/h
km/h
Type (0] test
wlth engine s <
disconnecte v V2
d d > 0.1v + — 0.15v +
m 2 1t 130
5.0 m/s’
5.8 m/s’
V = 80%
Vo 160 km/h 100 90 120 100 90 km/h
but not km/h km/h km/h km/h
Type O test exceeding
with engine
connected S = s
v v
d > 0.1v + — 0.15v +
m 2 132 103
4.0 m/s®
5.0 m/s’
F< 50 daN 70 daN
wher e
\% = prescribed test speed, in kmh
S = stoppi n? di stance, in netres, ]
d, = qmean full ?/ devel oped decel eration, in nfs?
F = force applied to foot control, in daN
Viex = Maxi mum speed of the vehicle, in kmh
1.2, In the case of a power-driven vehicle authorized to tow an unbraked
trailer, the mninum performance prescribed for the corresponding




E/ ECE/ 324
E/ ECE/ TRANS/ 505

Rev. 1/ Add. 12/ Rev. 3

Regul ati on No. 13

page 44
Annex 4

2. 2.

.1

2.

power -driven vehicle category (for the Type-O test with engine
di sconnected) nust be attained with the unbraked trailer coupled to
the power-driven vehicle and with the unbraked trailer laden to the
maxi mum nass decl ared by the power-driven vehicle manufacturer

The conbi nati on perfornmance shall be verified by cal cul ations
referring to the maxi num braki ng perfornmance actually achi eved by
t he power-driven vehicle alone (laden) during the Type-Otest with
t he engi ne di sconnected, using the following fornula (no practica
tests with a coupl ed unbraked trailer are required):

M
lo} =d, —
MR M PM + PR
wher e:
dwr = calculated nmean fully devel oped decel erati on of the
power -driven vehi cl e when coupled to an unbraked trailer
in ms2
dy = maxi mum nean fully devel oped decel erati on of the power-
driven vehicle al one achieved during the Type-O test with
engi ne di sconnected, in nis?
PM = mass of the power-driven vehicle (laden),
PR = maxi num mass of an unbraked trailer which may be coupl ed,

as decl ared by the power-driven vehicle manufacturer.
Secondary braki ng system

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

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

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

Cat egory M 0.1 v + (2v?¥ 150) (the second term
corresponds to a nean fully devel oped
decel eration dm= 2.9 m s?

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

Category N 0.15 v + (2v% 115) (the second term
corresponds to a nean fully devel oped
decel eration dm= 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
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t he case of vehicles of category M, and 60 daN in the case of
ot her vehicles, and the control nust be so placed that it can be
easily and quickly grasped by the driver

If it is a foot control, the prescribed performance rmust 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 nust be so placed that it can be
easily and quickly actuated by the driver

The performance of the secondary braki ng system nust be checked by
the Type-0 test with engi ne di sconnected fromthe following initia
speeds:

M: 80 knih M, 60 knih M: 60 kmih
N: 70 knih N, 50 knih N, 40 knih

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

Par ki ng braki ng system

The parking braking systemmnust, even if it is conbined with one of
t he ot her braking systens, 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 braking 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 nust 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
t he case of all other vehicles.

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

To check conpliance with the requirenments specified in

paragraph 5.2.1.2.4. of this Regulation, a Type-0 test nust be
carried out, with the engine disconnected, at the initial test
speed specified in paragraph 2.2.4. of this annex for the rel evant
vehicl e category. The nmean fully devel oped decel erati on on
application of either the control of the parking braking system or
the auxiliary control of the service braking system and the

decel eration i medi ately before the vehicle stops, shall be not
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less than 1.5 m s2
and conpliance with the requirenents shal

| aden,
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The test shall

net if the braking performance has been achi eved once.

exerted on the braking contro
speci fied val ues.

devi ce shal

be carried out with the vehicle
be deened to be

The force

not exceed the
In the case of vehicles of category M, or N,

fitted with a parking braking systemusing friction |inings other

than those for the service braking system the test
out from60 kmh at the request of the nmanufacturer
the nmean fully devel oped decel eration nust be not
the deceleration i mediately before the vehicle stops
less than 1.5 ms2

2.0 ms?
nmust be not

Resi dua

The residua

event of failure in a part of

braking after transmi ssion failure

performance of the service braking system
its transm ssion,

may be carried
In this case,
| ess than

in the

nmust give a

st oppi ng di stance not exceeding the foll ow ng val ues and a nean

fully devel oped decel erati on not

using a control

| ess than the follow ng val ues,
force not exceeding 70 daN, when checked by the

Type-0 test with the engi ne disconnected fromthe following initia

speeds for the relevant vehicle category:

St oppi ng di st ance and nmean fully devel oped decel eration (i s?
(km/h) LADEN (m/s?) UNLADEN (m/s?)
M, 80 0.10v +(100/30).(v*/150) (1.7) 0.10v (1.5)
+(100/25).(v*/150)
M, 60 0.15v +(100/30).(v*/130) (1.5) 0.15v (1.3)
+(100/25).(v*/130)
M, 60 0.15v +(100/30).(v*/130) (1.5) 0.15v (1.5)
+(100/30).(v*/130)
N, 70 0.15v +(100/30).(v*/115) (1.3) 0.15v (1.1)
+(100/25).(v*/115)
N, 50 0.15v +(100/30).(v¥/115) (1.3) 0.15v (1.1)
+(100/25).(v*/115)
N, 40 0.15v +(100/30).(v*/115) (1.3) 0.15v (1.3)
+(100/30).(v*/115)
2.4.2. The residual braking effectiveness test shall be conducted by

simul ati ng the actua

system

failure conditions in the service braking
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PERFORVANCE OF BRAKI NG SYSTEMS OF VEHI CLES OF CATEGORY O

Servi ce braking system

Provision relating to tests of vehicles of category O:

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 O and O

Provisions relating to tests of vehicles of categories O and O
If the service braking systemis of the continuous or seni-
continuous type, the sumof the forces exerted on the periphery of

t he braked wheels shall be at |east x per cent of the nmaxi mum
stationary wheel |oad, x having the foll owi ng val ues:

x [%A
full trailer, |aden and unl aden : 50
senm -trailer, |aden and unl aden : 45
centre-axle trailer, |laden 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 line nust not exceed 7 bar during the brake
test. The test speed is 60 kmh. A supplenentary test at 40 kmh
nmust be carried out with the laden trailer for conparison with the
Type-1 test result.

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

In addition, the vehicles nmust undergo the Type-I test.

In the Type-I test of a senmi-trailer, the nass braked by the
latter's axle(s) must correspond to the maxi num axl e | oad(s) (not
i ncludi ng the king pin | oad).

Provisions relating to tests of vehicles of category O,

Test conditions and performance requirenents are the sane as for
vehicl es of categories O, and O;; in addition, these vehicles nust
undergo the Type-I1 test.

In the Type-I and Type-Il tests of a sem-trailer, the mass braked
by the latter's axle(s) mnmust correspond to the nmaxi mrum axl e | oad(s)
(not including the king pin |oad).
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Par ki ng braki ng system

The parking braking systemwi th which the trailer is equi pped nust
be capabl e of holding the laden 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 automati c braki ng system performance in the event of a tota
pressure loss in the air supply Iine, when testing the |aden
vehicle from40 km h, must not be |less than 13.5 per cent of the
maxi mum stati onary wheel |oad. Weel-Iocking at a performance

| evel above 13.5 per cent is permtted.

RESPONSE Tl ME

VWere a vehicle is equipped with a service braking systemwhich is
totally or partially dependent on a source of energy other than the
muscul ar effort of the driver, the follow ng requirenents mnmust be
sati sfied:

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

in the case of vehicles fitted with conpressed-air braking systens,
the requirements of paragraph 4.1.1. above are considered to be
satisfied if the vehicle conplies with the provisions of annex 6 to
this Regul ati on.

In the case of vehicles fitted with hydraulic braking systens, the
requi rements of paragraph 4.1.1. above are considered to be
satisfied if, in an emergency nanoeuvre, the deceleration of the
vehicle or the pressure at the |east favourable brake cylinder
reaches a | evel corresponding to the prescribed performance within
0.6 seconds.
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Annex 5

TYPE-11 A TEST PRESCRI BED I N PLACE OF THE TYPE-I1 TEST
FOR CERTAI N VEH CLES OF CATEGORY M

Laden vehicles nust be tested in such a manner that the energy
input is equivalent to that recorded in the same period of tine
with a laden vehicle driven at an average speed of 30 kmh on a
7 per cent down-gradient for a distance of 6 km During the test,
t he service, secondary and parking braki ng systens nust not be
engaged. The gear engaged nmust be such that the speed of the
engi ne does not exceed the maxi num val ue prescribed by the

manuf act urer. An integrated retarder nmay be used, provided that
it is suitably phased such that the service braking systemis not
applied; this may be verified by checking that its brakes renmain
cold, as defined in paragraph 1.4.1.1. of annex 4 to this
Regul ati on.

For vehicles in which the energy is absorbed by the 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 a value closest to 30 kmih on a 7 per cent down-
gradi ent shall be engaged. |If the perfornance of the braking
action of the engine alone is determned by a neasurenent of the
decel eration, it shall be sufficient if the mean decel eration
measured is at least 0.6 m s2
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Annex 6

METHOD OF MEASURI NG THE RESPONSE Tl 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 conmbi ned conpressed-air/hydraulic braking
systenms, the pressure nay 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 "laden" position

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

The response times deternined 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
shall 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
device shall be equal to the pressure at which the governor restores
the feed to the system In systens not equipped with a governor
(e.g., pressure-limted conpressors) the pressure in the energy
storage device at the begi nning of each test shall be 90 per cent of
the pressure specified by the nanufacturer 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 times as a function of the actuating time (t;) shall be
obtai ned by a succession of full actuations, beginning with the
shortest possible actuating tine and increasing to a tinme of about
0.4 seconds. The neasured values 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 tinme of 0.2 seconds.
This response tinme can be obtained fromthe graph by interpolation

For an actuating time of 0.2 seconds, the tine 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 value shall not exceed 0.6 seconds.

In the case of power-driven vehicles having a brake coupling for
trailers, in addition to the requirenments of paragraph 1.1. of this
annex, the response tinme nust be nmneasured at the extremty of a
pipe 2.5 mlong with an internal dianeter of 13 nm which shall be
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joined to the coupling head of the control line of the service
braking system During this test, a volume of 385 + 5 cn? (which is
deened to be equivalent to the volune of a pipe 2.5 mlong with an

i nternal dianmeter of 13 mm 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 equipped with flexible pipes for naking the
connection to sem-trailers. The coupling heads will, therefore, be
at the extremty of those flexible pipes. The length and interna

di ameter of the pipes shall be entered at item 14.6. of the form
conforming to the nodel in annex 2 to this Regul ation

The tine elapsing fromthe initiation of the braking sytemcontro
actuation to the nonent when the pressure neasured at the coupling
head of the control line reaches x per cent of its asynptotic val ue
shal |l not exceed the times shown in the follow ng table:

x [4 t [
10
75

—_

oo
ADN|lOW

In the case of power-driven vehicles authorized to tow trailers of
category 0O; or O, fitted with conpressed-air braking systens, in
addition to the above-nentioned requirenents, the prescriptions in
paragraph 5.2.1.18.4.1 of this Regulation shall be verified by
conducting the followi ng test:

(a) by nmeasuring the pressure at the extremty of a pipe 2.5 mlong
with an internal dianmeter of 13 nm which shall be joined to the
coupling head of the supply I|ine;

(b) by simulating 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 tines shall be neasured wi thout the tow ng
vehicle. To replace the towing vehicle, it is necessary to provide a
simulator to which the trailer's control line and supply line
coupl i ng heads are connect ed.

The pressure in the supply line shall be 6.5 bar

The sinulator shall have the follow ng characteristics:

It nust have a reservoir with a capacity of 30 litres which shall be

charged to a pressure of 6.5 bar before each test and whi ch nust not
be recharged during each test. At the outlet of the braking contro
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device, the simulator nmust incorporate an orifice with a dianeter 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 cn? (which is deened to be equivalent to the volunme 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 annex shall be neasured i mredi ately downstream of the
orifice.

The braki ng system control nust be so designed that its perfornmance
in use is not affected by the tester.

The sinulator 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
areservoir of 385 £+ 5 cnfis joined to it, the time taken for the
pressure to increase fromO0.65 to 4.9 bar (10 and 75 per cent
respectively of the nominal pressure of 6.5 bar) shall be 0.2 = 0.01
seconds. |If a reservoir of 1155 + 15 cn? is substituted for the
above-nentioned reservoir, the tinme taken for the pressure to
increase fromO0.65 to 4.9 bar without further adjustnent shall be
0.38 £ 0.02 seconds. Between these two pressure val ues, the pressure
nmust increase in an approximately |linear way. These reservoirs shal
be connected to the coupling head w thout using flexible pipes and
the connection shall have an internal dianmeter of not |ess than

10 mm

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

The tine el apsing between the nonent 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 nmust not exceed 0.4 seconds.

PRESSURE TEST CONNECTI ONS

To facilitate the periodic inspection of vehicles already in use on
the road, a pressure test connection shall be fitted on each

i ndependent circuit of the braking systemat the closest readily
accessi ble position to the brake cylinder which is the | east
favourably placed as far as response tinme is concerned.

The pressure test connections shall conply with clause 4 of
| SO Standard 3583: 1984.
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EXAMPLE OF A SI MULATOR
(see annex 6, paragraph 3)

J]. Setting the simyjstor

:ﬁ-

R]

" 4.9 bar | R2

_ P R3
of H

To the electric chronometer

Braking equipment of the

2. Testing the trasiler ﬂrailef to be tested

RA
M .
' 1A .
-—t/.L
RI v 0 .-4_

I c2
cl v v

To the electric chronometer

T

M

P-.\

CF
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A

c1

PP

R

TA

TC

VRU

supply connection with shut-off valve

pressure switch in the sinmulator, 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 cn? under a pressure of

6.5 bar

pressure gauge

orifice with a dianeter of not |less than 4 nm 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

coupl i ng head, supply line
coupling head, control I|ine
braki ng system control device

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

A.  COVPRESSED- Al R BRAKI NG SYSTEMS
CAPACI TY OF ENERGY STORAGE DEVI CES ( ENERGY ACCUMULATORS)
Cener a

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

. 2. 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

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

Power - Dri ven Vehi cl es

.1 The energy storage devices (energy accumul ators) of power-driven
vehi cl es shall be such that after eight full-stroke actuations of
the service braking systemcontrol the pressure renaining in the
energy storage device(s) shall be not |less than the pressure
required to obtain the specified secondary braki ng performance.

2. Testing shall be performed in conformity with the follow ng
requirenents:

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

.2, 2. the energy storage device(s) shall not be fed; in addition, any
energy storage device(s) for auxiliary equipnent shall be isol ated;

. 2. 3. in the case of power-driven vehicles authorized to tow a trailer
the supply line shall be stopped and an energy storage device with
a capacity of 0.5 litre shall be connected to the control I|ine.

The pressure in this energy storage device shall be elimnnated

The initial energy level shall be stated in the approval docunent.
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bef ore each braking operation. After the test referred to in
paragraph 1.2.1. above, the energy level for feeding the contro
line shall not have fallen below a | evel equivalent to one-half of
the figure obtained at the first brake application

1. 3. Trailers

1.3.1. The energy storage devices (energy accumnul ators) w th which
trailers are equi pped shall be such that, after eight full-stroke
actuations of the towing vehicle' s service braking system the
energy level supplied to the operating nenbers using the energy
does not fall below a |level equivalent to one-half of the figure
obtained at the first brake application and w thout actuating
either the automatic or the parking braking systemof the trailer

1.3.2. Testing shall be performed in conformity with the follow ng
requirenents:

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

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

1.3.2.3. t he energy storage devices shall not be repl enished during the
test;

1.3.2.4. at each brake application, the pressure in the control |ine shal
be 7.5 bar.

2. CAPACI TY OF ENERGY SOURCES

2.1. Cener al

The conpressors shall neet the requirenents set forth in the
fol |l owi ng paragraphs.

2. 2. Definitions

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

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

2.2.3. "t," is the tinme required for the relative pressure to rise fromO0
to p, and t, is the time required for the relative pressure to
rise fromO to p,.
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Condi ti ons of Measurement

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

During the tests to determine the tine t, and the tinme t,, the
energy storage device(s) for auxiliary equi pnent shall be isol ated.

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 mum rel ati ve pressure p (expressed in bar) is that which can be
supplied through the towi ng vehicle's supply circuit and whose
volune V, expressed in litres, is given by the formula pV =20 R
(R being the perm ssible maxi rum mass, in tonnes, on the axles of
the trailer).

Interpretation of Results

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

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

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

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

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

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

Addi ti onal Test

If the power-driven vehicle is equipped with one or nore energy
storage devices for auxiliary equi pnent 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
auxiliary equi pnent.

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

El even minutes 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 requirenents for
vehicles 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 without the energy storage device nentioned in

par agraph 2. 3. 3. above.

PRESSURE TEST CONNECTI ONS

To facilitate the periodic inspection of vehicles already in use on
the road, a pressure test connection shall be fitted at the cl osest
readi |y accessible position to the |east favourably placed energy
storage device within the neaning of paragraph 2.4. above.

The pressure test connection shall conply with clause 4 of 1S0
St andard 3583: 1984.

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

Vehi cl es on which operation of the braking systemrequires the use
of a vacuum shall be equi pped with energy storage devices (energy
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 requirenents of paragraphs 1.2.
and 1.3. of this annex, the brakes shall be adjusted as closely as
possi bl e.
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Power - Dri ven Vehi cl es

The energy storage devices (energy accumnul ators) of power-driven
vehicl es shall be such that it is still possible to achieve the
performance 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 contro
where the energy source is the engine.

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

the initial energy level in the energy storage device(s) shal
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 and shall correspond to a vacuum not
exceedi ng 90 per cent of the maxi mum 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 Iine shall be stopped and an energy storage
device of 0.5 litre capacity shall be connected to the contro
line. After the test referred to in paragraph 1.2.1. above, the
vacuum | evel provided at the control line shall not have fallen
bel ow a [ evel equivalent to one-half of the figure obtained at
the first brake application

Trailers (categories O and O, only)

The energy storage devices (energy accunul ators) w th which
trailers are equi pped shall be such that the vacuum | eve

provi ded at the user points shall not have fallen below a | eve
equi valent 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 conformity with the follow ng
requirenents:

the initial energy level in the energy storage device(s) shal
be that specified by the manufacturer. 1/ It shall be such as

1/

The initial energy level shall be stated in the approval documnent.
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to enabl e the prescribed performance of the service braking
systemto be achi eved;

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

CAPACI TY OF ENERGY SQURCES
Cener a

Starting fromthe anbi ent atnospheric pressure, the energy
source shall be capable 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 time taken
to achieve that level in the conditions specified in

paragraph 2.2. bel ow shall not exceed 6 m nutes.

Condi ti ons of Measurenent
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 out put; and

where the vacuum source is a punp and the engine is equi pped
with a governor, the speed obtained with the engine running at
65 per cent of the nmaxi num speed all owed by the governor

VWhere 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 devi ce having
a capacity Vin litres deternmined by the formula V = 15 R where
R is the maxi mum perm 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)
Gener al
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
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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
t he absence of any energy reserve it is possible with the
servi ce braking systemcontrol to achieve a braking perfornmance
at least 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 actuations nust be

such as to provide an interval of at |east 60 seconds between
each actuati on.

Power - Dri ven Vehi cl es

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

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

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

testing shall comence at a pressure that may be specified by
t he manufacturer but is not higher than the cut-in pressure;

t he 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 vehicl es equi pped with a hydraulic braking system
with stored energy which cannot neet the requirenents of
paragraph 5.2.1.5.1. of this Regulation shall be deened to
sati sfy that paragraph if the followi ng requirenents are net:

After any single transmission 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 system or

where secondary performance requiring the use of stored energy
is achieved 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
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Testing shall be performed in conformity with the follow ng
requirenents:

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
speci fied by the manufacturer but not exceeding the cut-in
pressure;

the auxiliary equipnent and its energy storage devices, if any,
shal | be isol ated.

CAPACI TY OF HYDRAULI C FLU D ENERGY SOURCES

The energy sources shall neet the requirenments set out in the
f ol | owi ng. par agr aphs:

Definitions

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

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

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

Condi ti ons of Measurement

During the test to determine the time t, the feed rate of the
energy source shall be that obtained when the engine is running
at the speed corresponding to its maxi mum power or at the speed
al  owed by the over-speed governor

During the test to deternmine the tinme t, energy storage
device(s) for auxiliary equipnment shall not be isol ated other
t han autonmatically.

Interpretation of Results

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

In the case of vehicles of categories M, N, and N;, the tine t
shal |l not exceed 30 seconds.
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CHARACTERI STI CS OF WARNI NG DEVI CES

Wth the engine stationary and commencing at a pressure that nay
be specified by the manufacturer but does not exceed the cut-in
pressure, the warning device shall not operate follow ng two
full -stroke actuations of the service braking systemcontrol.
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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 accumul ator).
1.1.1. The energy necessary to conpress the spring in order to release the

brake is supplied and controlled by the "control" actuated by the
driver (see definition in paragraph 2.4. of this Regul ation).

1.2. "Spring conpression chanber" neans the chanmber 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 perfornance 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 seni-trailers neeting the

requi rements specified in paragraph 5.2.1.4.1 of this Regul ation
the spring braking systemshall not be the sole source of residua
braki ng. Vacuum spring braking systenms shall not be used for
trailers.

2. 2. A small variation in any of the pressure lints which may 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 nust be fed fromat [east two
i ndependent energy reserves. The trailer supply line may be
branched fromthis feed |ine under the condition that a pressure
drop in the trailer supply line nmust not be able to apply the
spring brake actuators. Auxiliary equipnent may only drawits
energy fromthe feed line 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 | evel from which one rel ease of the
spring brake actuators is possible. In any case, during re-
chargi ng of the braking systemfrom zero pressure, the spring
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brakes nust not release until the pressure in the service braking
systemis sufficient to ensure at |east the prescribed secondary
braki ng performance of the | aden vehicle, using the service braking
system control. This paragraph does not apply to trailers.

In power-driven vehicles, the systemnust be so designed that it is
possible to apply and rel ease the brakes at least three tines if
the initial pressure in the spring conpression chanber is equal to
t he maxi num design pressure. In the case of trailers, it nust be
possible to rel ease the brakes at |east three tinmes after the
trailer has been uncoupl ed, the pressure in the supply |ine being
6.5 bar before the uncoupling. These conditions nust be satisfied
when the brakes are adjusted as closely as possible. 1In addition
it nust be possible to apply and rel ease the parking braking system
as specified in paragraph 5.2.2.10. of this Regulation 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 mnimumlevel of the nornal avail able
pressure.

In the case of trailers, the pressure in the spring conpression
chanmber 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 w th paragraph 1.3 of
Part A of annex 7 to this Regulation. The initial pressure is
fixed at 6.5 bar.

Wien 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
nmust be actuated. Provided this requirenent is net, the warning
device may be that specified in paragraph 5.2.1.13. of this

Regul ation. 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 braking system automatic application of the said system
shal | cause application of the trailer's brakes.

RELEASE SYSTEM

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

Auxiliary rel ease devices using an energy reserve for rel easing
must draw their energy froman energy reserve which is independent
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fromthe energy reserve normally used for the spring braking
system The pneunmatic or hydraulic fluid in such an auxiliary

rel ease device may act on the sane piston surface in the spring
conpressi on chanber which is used for the normal spring braking
system under the condition that the auxiliary rel ease device uses a
separate line. The junction of this line with the nornmal line
connecting the control device with the spring brake actuators shal
be at each spring brake actuator inmediately 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

i nfl uence of one line on the other. The requirenents of

paragraph 5.2.1.6. of this Regulation also apply to this device.

For the purposes of the requirenent 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 Regulation they are not regarded as |liable to breakage,

provi ded that they are nade of netal or of a material having
simlar characteristics and do not undergo significant distortion

i n normal braking.

If the operation of the auxiliary device referred to in
paragraph 3.1. above requires the use of a tool or spanner, the
tool 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 actuators)
DEFI NI TI ON

"Mechani cal brake-cylinder |ocking device" neans a devi ce which
ensures braking operation of the parking braking system by
nmechani cal Iy | ocking the brake piston rod. Mechanical locking is
ef fected by exhausting the conpressed fluid held in the | ocking
chanber; it is so designed that unl ocking 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 nmechani cal | ocking occurs, an optical or audible warning device
shall come into action. This provision shall not apply to trailers.
In the case of trailers, the pressure corresponding to mechanica

| ocki ng nust not exceed 4 bar. It nust be possible to achieve
par ki ng braking performance after any single failure of the trailer
service braking system In addition, it nust be possible to rel ease
the brakes at least three times 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
t he brake piston shall be ensured by energy fromeither of two
i ndependent energy storage devices.

It shall not be possible to release the | ocked brake cylinder unless
it is certain that after such rel ease 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 pneumatic
whi ch may use the air contained in one of the vehicle's tyres) shal
be avail abl e.

The control must be such that, when actuated, it performs 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.
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DI STRI BUTI ON OF BRAKI NG AMONG THE AXLES OF VEHI CLES AND REQUI REMENTS
FOR COWPATI BI LI TY BETVWEEN TOW NG VEHI CLES AND TRAI LERS

1. GENERAL REQUI REMENTS

Vehi cl es of categories M N, O and O, which are not equi pped with an
anti-lock systemas defined in annex 13 to this Regul ation shall neet
all the requirenents of this annex. |f a special device is used,
this nust operate autonatically.

2. SYMBOLS

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

fi = T,/ N, adhesion utilized by axle i 1/

J = decel eration of vehicle

g = accel eration due to gravity: g = 10 nis?

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 acturer and agreed by the Technical Services
conducting the approval test

E = wheel base

k = t heoretical coefficient of adhesion between tyre and road

K. = correction factor: sem-trailer |aden

1/ "Adhesion utilization curves" of a vehicle nmeans curves showi 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
load on the seni-trailer axle(s).
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K, = correction factor: sem-trailer unladen
Tw = sum of braking forces at the periphery of all wheels of

towi ng vehicles for trailers

Py = total normal static reaction of road surface on wheels of
towi ng vehicles for trailers 3/

Pm = pressure at coupling head of control I|ine

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

Py = total normal static reaction of road surface on al

wheel s of trailer 4/

PR rex = value of Py at maxi num nmass of trailer
Exq = 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
speci fied by the nmanufacturer and agreed by the technica
servi ces conducting the approval test
3. REQUI REMENTS FOR POWER- DRI VEN VEHI CLES
3. 1. Two- axl ed vehicl es
3.1.1. For all categories of vehicles for k values between 0.2 and 0.8: 5/

z >0.10 + 0.85 (k - 0.20)

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

4/ 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
requi rements of annex 4 to this Regulation relating to the braking
performance. However, if, in tests nade under the provisions of

paragraph 3.1.1., braking performances are obtained which are higher than

t hose prescribed in annex 4, the provisions relating to the adhesion

utilization curves shall be applied within the areas of diagrans 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.

3.1.2.1.

3.1.2.2.

3.1.2. 3.

3.1.3.

3.1.3. 1.

For all states of |oad of the vehicle, the adhesion utilization
curve of the front axle shall be situated above that for the
rear axl e:

for all braking rates between 0.15 and 0.80 in the case of
vehi cl es of category M.

However, for vehicles of this category in the range of z val ues
bet ween 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 diagram 1A of this annex);

for all braking rates between 0.15 and 0.50 in the case of
vehi cl es of category N,. 6/

This condition is also considered satisfied if, for braking
rates between 0.15 and 0.30, the adhesion utilization curves for
each axle are situated between two lines parallel to the |ine of
i deal adhesion utilization given by the equation k =z + 0.08 as
shown in diagram 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
vehi cl es 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 axle are situated between
two lines parallel to the line of ideal 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 towtrailers
of category O, or O, fitted with conpressed-air braking systens:

When tested with the energy source stopped, the supply line

bl ocked off and a reservoir of 0.5 litre capacity connected to
the control line, and the systemat cut-in and cut-out
pressures, the pressure at full application of the service
braki ng system control nust be between 6.5 and 8.5 bar at the
coupling heads of the supply line and the control Iine,

Vehi cl es of category N, with a | aden/unl aden rear axle |oading

ratio not_exceeding 1.5 or having a nmaxi mum nmass of less than 2 tonnes wll
have to conply with the requirenents for category M vehicles laid down in
paragraph 3.1.2.1. of this annex as from 1 Cctober 1990.
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irrespective of the load condition of the vehicle. These
pressures nust be denonstrably present in the towi ng vehicle
when uncoupled fromthe trailer. The conpatibility bands in
diagrans 2, 3, and 4A of this annex shall not be extended beyond
7.5 bar.

It nmust be ensured that at the coupling head of the supply line
a pressure of at least 7 bar is avail able when the systemis at
cut-in pressure. This pressure shall be denonstrated without
appl yi ng the service brakes.

In order to verify the requirements of paragraphs 3.1.1. and
3.1.2. of this annex, the manufacturer shall provide the
adhesion utilization curves for the front and rear axles
cal cul ated by the formul ae:

fo- T, _ T,
N P+z. LPg
fo= T, _ T,
"N Rz lpg

The curves shall be plotted for both the
foll owing | oad conditions:

unl aden, in running order with the driver on board; in the case
of a vehicle presented as a bare chassi s-cab, a suppl enentary

| oad nay be added to sinulate the nmass of the body, not
exceedi ng the m ni mum mass decl ared by the manufacturer in
annex 2 to this Regul ation,

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

Towi ng vehicles other than tractors for senmi-trailers

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

system the permissible relationship between the braking rate

T Py and the pressure p, shall lie within the areas shown in

di agram 2 of this annex.

Tractors for sem-trailers

Tractors with unladen seni-trailer. An unladen conbination is
understood to be a tractor in running order, with the driver on
board, coupled to an unladen seni-trailer. The dynam c |oad of
the sem -trailer on the tractor shall be represented by a static
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3.1.6.2.

3.1.6.3.

mass P, mounted at the fifth wheel coupling equal to 15 per cent
of the maxi mum nass on the coupling. The braking forces nust
continue to be regul ated between the state of the "tractor with
unl aden sem -trailer” and that of the "tractor alone"; the
braking forces relating to the "tractor alone" shall be
verified.

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

P, = P, (1 + 0.452)
wher e:

P, represents the difference between the maxi nrum | aden nass of
the tractor and its unladen nass.

For h the followi ng value shall be taken

wher e:
h, is the height of the centre of gravity of the tractor

hy is the height of the coupling on which the senm -trailer
rests;

P, is the unladen nmass of the tractor alone

P, + P,

P=P +P, = 5
In the case of a vehicle fitted with a conpressed-air braking
system the permissible relationship between the braking rate
T Py and the pressure p, shall be within the areas shown in
di agram 3 of this annex.

Vehicles with nore than two axl es.

The requirements of paragraph 3.1. of this annex shall apply to
vehicles with nmore than two axles. The requirenents of
paragraph 3.1.2. of this annex with respect to wheel [|ock
sequence shall be considered to be met 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.
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REQUI REMENTS FOR SEM - TRAI LERS
For semi-trailers fitted with conpressed-air braking systens:

The permissible relationship between the braking rate Tg P; and the
pressure p,shall lie within two areas derived from di agrans 4A and
4B for the |l aden and unl aden states of |oad. This requiremnent
shall be net for all permissible |oad conditions of the sem -
trailer axles.

If the requirements of paragraph 4.1.1. of this annex cannot be
satisfied in conjunction with the requirenents of

paragraph 3.1.2.1. of annex 4 to this Regulation for senmi-trailers
with a K, factor less than 0.80, then the seni-trailer nust neet

t he mi ni mum braki ng perfornmance specified in paragraph 3.1.2.1. of
annex 4 to this Regulation and be fitted with an anti-Ilock system
conplying with annex 13 to this Regul ati on, 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 requirenents set out in paragraph 3.1. of this annex shal
apply to twin-axle trailers (except where the axle spread is |ess
than 2 metres).

Full trailers with nmore than two axl es shall be subject to the
requi renents of paragraph 3.2. of this annex.

The permissible relationship between the braking rate Ty P; and the
pressure p, shall lie within the designated areas in diagram 2 of
this annex for the | aden and unl aden states of | oad.

For centre-axle trailers fitted with conpressed-air braking
syst ens:

The permissible relationship between the braking rate Ty 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, for the

| aden and unl aden states of | oad.

If the requirenments 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-lock system
conplying with annex 13 to this Regul ation
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6.

REQUI REMENTS TO BE MET I N CASE OF FAI LURE OF THE BRAKI NG
DI STRI BUTI ON SYSTEM

VWhen the requirenments 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 nmust be possible to achieve a
pressure at the coupling head of the control Iine within the range
specified in paragraph 3.1.3. of this annex. 1In 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.

MARKI NGS

Vehi cl es, other than those of category M, which neet the

requi renents of this annex by nmeans 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.

Wien a brake | oad sensing device is controlled via the suspension
of the vehicle by any other means, the vehicle nust be narked with
infornmation to enabl e the setting of the device to be checked.

Wien the requirenents of this annex are nmet by nmeans of a device
whi ch nodul ates the air pressure in the brake transm ssion, the
vehi cl e nust be narked 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:

technically permssible maxi nrum axle | oad for the axle(s) which
control (s) the devi ce;

axl e 1l oad(s) corresponding to the unladen nmass of the vehicle in
runni ng order as stated in paragraph 13 of annex 2 to this
Regul ati on;

The axle | oad(s) approximating to the vehicle with proposed
bodywork in running order where the axle | oad(s) nentioned in
paragraph 7.2.2. of this annex relate(s) to the vehicle chassis
with cab;
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The axle | 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.

Paragraph 14.7. of annex 2 to this Regul ati on nust include
i nformati on to enabl e 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
exanpl e of the markings for a nechanically controlled device in a
vehicle fitted with conmpressed-air braking systemis shown in
diagram 5 of this annex.

PRESSURE TEST CONNECTI ONS

Braki ng systens incorporating the devices referred to in

paragraph 7.2. shall be fitted with pressure test connections in
the pressure line upstream and downstream of the device at the

cl osest readily accessible positions. The downstream connection
shall not be required, if the pressure at that point can be checked
at the connection required by paragraph 4.1. of annex 6 to this
Regul ati on.

The pressure test connections shall conply with clause 4 of
| SO Standard 3583: 1984.

VEHI CLE TESTI NG

During the type-approval testing of a vehicle, the technica

i nspection authority shall verify conformty with the requirenents
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(Ts)

0.8

0.6 ==

0.5 =

0.4 =

0.3 -

0.1 =
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DI AGRAM 1B

PONER- DRI VEN VEHI CLES OTHER THAN THOSE OF CATEGORIES M, AND N,
(see paragraph 3.1.2.3. of this annex)

k(f;)

0.8

0.7 =

0.6

0.5 =

| | | l
0.4 0.5 0.6 0.7 0.8
——:

=)
(W

0.0 0.1 0.2

Note: The lower linmit 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 Cctober 1990)
(see paragraph 3.1.2.2. of this annex)
k{y)
0.8 7
7/
07 - _(z-021) /
- k 0.50 4
7/
0.6 =
K= (z+0.07) 1 V4
e ;/
0.5 = y
; k=12
1
04 =1 k=z+008 :
1
0.3 = :
:
i
0z = i i j
v i i
i i : i
0.1 - 7 . H k=1-.0.08 H
s a e
V4 i i ;
T o5 | I ] I | I
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Note: The lower linmit k =z - 0.08 is not applicable for the
adhesion utilization of the rear axle.
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DI AGRAM 2

TOWN NG VEH CLES AND TRAI LERS

(except tractors for sem-trailers and sem -trailers)

(see paragraph 3.1.5.1. of this annex)

™
PM
X :
&\ LADEN E
B UNLADEN :
0.65 PN .. ]
0,575
035 1/'
Pra (bar)
I ! ] ! | .
0.2 1 2 3 6 7 8
4.5 5.5 7.5
Not es
1. It is understood that between the values T,/ P, = 0 and T,/ Py

=0.1o0or TgPy=0and TPy =0.1 it is not necessary that
there should be proportionality between the braking rate
T Py or Tg/ Pr and the control |ine pressure as nmeasured at
t he coupling head.

The rel ationships required by the diagramshall apply
progressively for internmedi ate states of |oadi ng between
the I aden and the unl aden states and shall be achi eved by
automati c neans.
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DI AGRAM 3

TRACTORS FOR SEM - TRAI LERS
(see paragraph 3.1.6. of this annex)

N Lo
[ UNLADEN
[ 0,814 /
0.35 j
Pu (bar)

1 I ! | | I -
02 1 2 3 445 65 = 75
Not es
1. It is understood that between the values T/ P, = 0 and T,/ Py,

=0.1it is not necessary that there should be
proportionality between the braking rate T/ P, and the
control line pressure as neasured at the coupling head.

N

The rel ationships required by the diagramshall apply
progressively for intermedi ate states of |oadi ng between
the I aden and the unl aden states and shall be achi eved by
automati c neans.
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DI AGRAM 4A

SEM - TRAI LERS
(see paragraph 4 of this annex)

0.7 I~

o > .

X
0.3 E=0.29 §§§§§§§§§

B 4

P (bar)

Not es

1. It is understood that between the values T Py = 0 and Ty Py
=0.1it is not necessary that there should be
proportionality between the braking rate Ty P; and the
control line pressure as neasured at the coupling head.

2. The rel ation between the braking rate Ty P; and the contro

line pressure for the |laden and unl aden conditions is
determi ned as foll ows:

The factors K, (Il aden), K, (unladen) are obtained by
reference to diagram 4B. To determi ne the areas
corresponding to the |Iaden and unl aden conditions, the
val ues of the ordinates of the upper and lower linmits of
the hatched area in diagram4A are nultiplied by the
factors K, and K, respectively.
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EXPLANATORY NOTE ON THE USE OF DI AGRAM 4B

1. Formul a from which diagram 4B is derived:

K= [1. 7-9. 7PR] [1. 35-0. 96(1. 0+ (h,-1.2)9 PH _ [1_ 0. Pr HhR—l- 0

|

P “E, Py Pax] L 25
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 foll owi ng vehicle, where:

Laden Unl aden
P 24 tonnes (240 kN) 4.2 tonnes (42 kN
Pr 150 kN 30 kN
Prrax 150 kN 150 kN
hg 1.8 m 1.4 m
Eg 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
nmet hod of using di agram 4B.

2. 2. Cal cul ati on of ratios

(a) [gbpl | aden (=1.6)

(b) lg' P] unl aden ( =1. 4)

P
(c) R ] unl aden ( =0. 2)
PRmax
2. 3. Deternination of the correction factor when | aden, K
(a) Start at the appropriate value of hg (hg = 1.8 m
(b) Move horizontally to the appropriate g - P/Pg line

(g PIP;=1.6)

(c) Move vertically to the appropriate Exline (Egx = 6.0 m
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2. 4.

2.4.1.

2.4 2.

2.4. 3.

(d)

Determ

Determ
(a)
(b)

(c)

Determ
(a)
(b)

(c)
(d)

(e)

Rev. 1/ Add. 12/ Rev. 3

Move horizontally to the K. scale; K. is the |aden
correction factor required (K. = 1.04)

nati on of the correction factor when unl aden, K
nati on of the factor K
Start at appropriate hg (hg = 1.4 m

Move horizontally to the appropriate Py Prax |ine in the
group of curves nearest to vertical axis (Py Prmx = 0.2)

Move vertically to the horizontal axis and read off the
value of K, (K, = 0.13 m.

nati on of the factor Ki:
Start at the appropriate value of hg (hg = 1.4 m

Move horizontally to the appropriate g - P/ P; line
(g - PIP;, = 1.4)

Move vertically to the appropriate Egxline (Ex = 6.0 m

Move horizontally to the appropriate Py Prax |ine in the
group of curves furthest fromthe vertical axis

(Pr/ Prmx = 0.2)

Move vertically to the horizontal axis and read off the
val ue of K, (K, = 1.79).

Deterni nation of the factor K

The unl

aden correction factor K, is obtained fromthe follow ng

expr essi on:

K, = K, - K - (K, = 1.66).
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DI AGRAM 5

BRAKE LOAD SENSI NG DEVI CE

(see paragraph 7. 4.

of this annex)

Rev. 1/ add. 12/ Rev. 3

Control data Vehi cl e Axl e No. 2 I nl et Nom nal
| 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

;ﬁi:’éﬁﬁﬁT

N

F=100mm
L =150mm
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CASES IN WHICH TYPE-I ANDYOR TYPE-11 (OR TYPE-IIA) TESTS
DO NOT HAVE TO BE CARRI ED QUT

Type-1 and/or Type-I1 (or Type-11A) tests need not be performed on
a vehicle submitted for approval in the follow ng cases:

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:

has passed the Type-lI and/or Type-I1 (or Type-l11A) test; and

has been approved, with regard to the braking energy absorbed, for
mass per axle not |ower than that of the vehicle concerned.

The vehicle concerned is a power-driven vehicle or a trailer whose
axle 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-lIl test for nmass per axle not |ower
than that of the vehicle concerned, provided that the braking

ener gy absorbed per axle does not exceed the energy absorbed per
axle in the reference test or tests carried out on the individua
axl e.

The vehi cl e concerned is equipped with a retarder, other than the
engi ne brake, identical with a retarder already tested under the
foll owi ng conditions:

the retarder shall, by itself, in a test carried out on a gradient
of at least 6 per cent (Type-Il test) or of at l|east 7 per cent
(Type-11A test), have stabilized a vehicle whose maxi num mass at
the tine of the test was not |ess than the maxi num nass of the
vehicle subnitted for approval

it shall be verified in the above test that the rotational speed of
the rotating parts of the retarder, when the vehicle submtted for
approval reaches a road speed of 30 kmih, is such that the
retarding torque is not less than that corresponding to the test
referred to in paragraph 1.3.1. above.

The vehicle concerned is a trailer equipped with S-camair operated
brakes 1/ which satisfies the verification requirenments of appendi x
2 to this annex relative to the control of characteristics conpared

1/

O her brake designs nmay be approved upon presentation of equival ent

i nf ormati on.
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to the characteristics given in a report of a reference axle test
as shown in appendix 3 to this annex.

The term"identical", as used in paragraphs 1.1., 1.2. and 1.3.
above, neans identical as regards the geonetric and nechani ca
characteristics and the materials used for the conponents of the
vehicle referred to in those paragraphs.

VWere the foregoing requirenents are applied, the comunication
concer ni ng approval (annex 2 to this Regulation) shall include the
foll owi ng particul ars:

In the case under paragraph 1.1., the approval nunber of the
vehicl e subjected to the Type-1 and/or Type-II (or Type-I11A) test
of reference shall be entered.

In the case under paragraph 1.2., Table | in appendix 1 to this
annex shall be conpl et ed;

In the case under paragraph 1.3., Table Il in appendix 1 to this
annex shall be conpl et ed.

If paragraph 1.4. is applicable, Table Il in appendix 1 to this
annex shall be conpl et ed.

Where the applicant for approval in a country Party to the
Agreenent applying this Regulation refers to an approval granted in
anot her country Party to the Agreenment applying this Regul ation, he
shall subnmit the docunentation relating to that approval.
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Annex 11 - Appendix 1
Table I

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 knm h kg N knm h
Axle 1
Axle 2
Axle 3
Axl e 4
Table 11
Total nass of the vehicle submitted for approval kg
Braki ng force needed at wheels N
Ret ardi ng torque needed at mmin shaft of retarder NI
Ret ardi ng torque obtained at main shaft of retarder
(according to diagram NI

1/

Techni cal | y perm ssi bl e maxi rum mass per axl e.
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Table 111
REFERENCE AXLE....... REPORT NO........ DATE. ......
(copy attached)
TYPE - | TYPE - 11
Ener gy absorbed per axle (N)
(see para. 4.2., appendix 2)
Axle 1 T, =....... % P, T, =....... % P,
Axle 2 T, =....... % P, T, =....... % P,
Axle 3 Ty =..... .. % P, T, S N % P,
Predi cted actuator stroke (mj
(see para. 4.3.2., appendix 2
Axle 1
Axle 2 S; = S; =
Axle 3 S, S S, S,
Sy =....... Sy =.......
Average output thrust (N)
Axle 1 Thy =....... Thy =.......
Axle 2 The =....... Thy =.......
Axle 3 Thy =....... Thpy =.......
Br aki ng performance (N)
(see para 4.3.5., appendix 2)
Axle 1 T, =....... T, =.......
Axle 2 T, =....... T, =.......
Axl e 3 P Ty = ... ..
Br aki ng performance of vehicle | TYPE-O subject TYPE-1 hot TYPE- | |
(see para. 4.3.6., appendix 2) trailer test (predicted) hot
result (E) (predicted)
Hot braki ng requirements > 0. 36 > 0.33
(see paras. 1.5.3. and 1.6.3. and
of annex 4) > 0.60 E
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Annex 11 - Appendix 2

ALTERNATI VE PROCEDURES FOR TYPE-I AND TYPE-11 TESTS FOR TRAI LER BRAKES

1. GENERAL
1.1. In accordance with paragraph 1.4. of this annex, the Type-1 and
Type-11 fade tests may be waived at the tine of type approval of

t he vehi cle provided that the braking system conponents conply with
the requirenents of this appendix and that the resulting predicted
braki ng performance neets the requirenments of this Regulation for

t he appropriate vehicle category.

1.2. Tests carried out in accordance with the nethods detailed in this
appendi x shall be deemed 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
C = canshaft input torque
Crax = maxi mum t echni cally perm ssi bl e canshaft input torque
C, = threshold canshaft input torque, i.e., nininmmcanshaft

torque necessary to produce a neasurabl e brake torque

R = tyre rolling radius (dynanic)

T = brake force at tyre/road interface

M = 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 (Thy
Th, = average thrust - the average thrust is deternined by
integrating the values between one third and two thirds
of the total stroke (S
I = | ever |ength

r = radi us of brake druns

p = brake actuation pressure
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Tha
90%Tha

iSmax  3%max °P *max

— Stroke

TEST METHODS
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
axl e contributes 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, lining, wheel nounting, tyres, actuation and
pressure distribution in the actuators.

The docurented result for a conbination of axles will be the
average for the nunber of axles, as though a single axle had been
used.

The axle(s) should preferably be | oaded with the maxi nrum static
axl e load, though this is not essential provided that due allowance
is made during the tests for the difference in rolling resistance
caused by a different |load on the test axle(s).

Al l owance shall be nmade for the effect of the increased rolling
resi stance resulting froma conbination of vehicles being used to
carry out the tests.
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3. 1.

5.

The initial speed of the test shall be that prescribed. The fina
speed shall be calculated by the follow ng fornul a:

V., =V ___11_5_
2 ! P,+P,+P,

wher e

v, = initial speed (knlh)

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 mass of the trailer borne by the braked axle(s)
kg.

Inertia dynanoneter tests

The test nachine shall have a rotary inertia simulating that part
of the linear inertia of the vehicle nmass acting upon one wheel
necessary for the cold perfornmance 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.

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 nmass may be connected to the brake either
directly or via the tyres and wheels.

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 ambient tenperature.

VWere the tyre rolling resistance is not autonatically 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.

Rol | i ng road dynamoneter tests

The axle should preferably be | oaded with the maxi num 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 mass on the test axle.
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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 kmih. The tenperature of the
cooling air shall be the anbient tenperature

The braking tine shall be 1 second after a maxi num build-up tinme of
0.6 second.

Test conditions

The test brake(s) shall be instrunmented so that the follow ng
nmeasur enents can be taken

A continuous recording to enable the brake torque or force at the
peri phery of the tyre to be determ 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, Type-lI and Type-1l tests.
Test procedures

Suppl emrentary col d perfornmance test

This test is carried out at an initial speed equivalent to 40 kmh
in order to evaluate the hot braking performance at the end of the
Type-1 and Type-I1 tests.

Three brake applications are made at the sane pressure (p) and at
an initial speed equivalent to 40 kmh, with an approxi mately equa
initial brake tenperature not exceeding 100°C, neasured at the

out side surface of the drunms. 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
i nput torque (C) shall not exceed the maxi numtechnically
perm ssi bl e canshaft input torque (C.). The average of the three
results shall be taken as the cold performance.

Fade tests (Type-I test)
This test is carried out at a speed equivalent to 40 kmih with an
initial brake tenperature not exceeding 100°C, neasured at the

out si de 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).
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3.5.2.3.

The test is nmade during 2 minutes 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 Regulation.

Not later than 60 seconds after the end of the Type-I 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 km h. The brake actuator pressure shall be that used during the
Type-0 test.

Downhi Il behavi our test (Type-II test)

This test is carried out at a speed equivalent to 30 knih with an
initial brake tenperature not exceeding 100°C, neasured at the
out si de surface of the drum

A braking rate is maintained at 6 per cent, including the rolling
resi stance (see paragraph 3.2.4. of this appendix).

The test is nmade during 12 minutes or during 6 kmat a vehicle
speed of 30 kmh

Not later than 60 seconds after the end of the Type-Il tests, a hot
performance test is carried out in accordance with paragraph 1.6. 3.
of annex 4 to this Regulation at an initial speed equivalent to

40 km h. 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 appendi x shall be reported on a form a nodel of which is
shown in appendix 3 to this annex.

The brake and the axle shall be identified. Particulars of the
brakes, the axle, the technically perm ssible mass and t he numnber
of the corresponding test report shall be marked on the axle.
VERI FI CATI ON

Verification of components

The brake specification of the vehicle to be type approved shall be
verified by satisfying each of the follow ng design criteria:
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[tem Criteria
.(a) Brake drumcylindrical No change al | owed
section
(b) Brake drum nateri al No change al | owed
(c) Brake drum nass May increase up to +20 per cent from
the reference drum mass
.(a) Proximty of wheel to Tol erances to be determ 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 wheel
(di nensi on F)
.(a) Brake lining materi al )
(b) Brake lining width )
(c) Brake lining thickness )
(d) Brake lining actual surface |)No change all owed
area )
(e) Brake lining method of )
attachment )
Brake geonmetry (as in Fig.2 [No change al |l owed
of appendi x 3)
Tyre rolling radius (R May change subject to the
requi rements of para. 4.3.5. of this
appendi x
.(a) Average thrust (Thp May change provi ded that the
(b) Actuation stroke (5s) predicted perfornmance neets the
(c) Actuation lever length (1) |requirenments of para. 4.3. of this
(d) Actuation pressure (p) appendi x
Static nass (P) P shall not exceed P, (see para. 2)

.2

.2

. 2.

1

2.

Verification of brake energy absorbed

The brake forces (T) for each subject brake (for the sanme contro
line pressure p,) necessary to produce the drag force specified for
both Type-1 and Type-11 test conditions are determ ned by the

net hod described in paragraph 4.2.3. bel ow

For each axle, T shall not exceed X per cent of P, where
X =7 for Type-1 test and X = 6 for Type-Il test.
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4.2.3.

V.
T, =X P !
1 Rmax V:L + V2 + V3
wher e:

X = 0.07 for Type-1 test and 0.06 for Type-Il test, and

V = the value of any conponent that varies the canshaft input torque
at each axle for a given control line pressure (p, or the value
of the actuator pressure at each axle (p) when it is not comon
for a given control line pressure (p,) .

Exanpl e (a):

Three-axl ed trailer having a Pgrg. Of 200,000 N where all conponents

are identical except the brake lever lengths (1) which are:

axle 1: | =152 mm axle 2: | =127 mm axle 3: | = 127 mm

then: (for Type-I test)

T, =0.07 . 200, 000 . 152 - 14,000 . 0.374 =5, 236N
! 152 + 127 + 127
simlarly
T, and T, = 0. 07 . 200, 000 127 - 14,000 . 0.313 = 4, 382N

3 152 + 127 + 127

Exanpl e (b):

Two- axl ed trailer having a Pgg Of 200,000 N where all brake
conponents are identical except that a valve is fitted which
distributes air pressure in the proportions 60 per cent to axle 1 and
40 per cent to axle 2

then (for Type-l test)
axle 1:

- 60 _ _
T, =0.07 . 200, 000 50+ 40 14,000 . 0.60 = 8, 400N
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axle 2:

- 40 _ _
T, =0.07 . 200, 000 . 50 540 14,000 . 0.40 =5, 600N

Verification of hot performance

The brake force (T) for each subject brake for a specified
pressure (p) in the actuators and for a control line pressure (p,
used during the Type-0 test of the subject trailer is determ ned
as follows:

The predicted actuator stroke (s) of the subject brake is
cal cul ated as foll ows:

This val ue shoul d not exceed s,.
The average thrust output (Th, of the actuator fitted to the
subj ect brake at the pressure specified in paragraph 4.3.1. above
i s neasured.
The canshaft input torque (C) is then calculated as follows:
C =Th, - |
C shall not exceed GC,,.

The predicted brake performance for the subject brake is given by:

_ C-G| R
T-T. o= } =

R shall not be less than 0.8 R..

The predicted brake perfornmance for the subject trailer is given

by:
Te _ 3T
Pe ~ 3P
The hot perfornmances following the Type-I and Type-11l tests shal

be determi ned in accordance with paragraphs 4.3.1.1. to 4.3.1.4.
The resulting predictions given by paragraph 4.3.2. above rnust
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. of annex 4", shall be the
figure recorded in the Type-0 test of the subject trailer
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4.4.

4.4. 1.

4.4.1. 1.

4.4.1. 2.

Appendi x 2

Verification cal culation sheet (exanple)

Verification of brake energy absorbed

Type-1 test
— Vl
T, = 0.07 Py, VoV,
— V2
To =0.07 P - g5y,
— V2
T, = 0. 07 Py, VvV
100 T1=(A1) <7
P,
T2_
100P:_(A2) <7
T3 _
100P:_(A3) <7
Type-11 test
T, 6 _6
100 . 5 = 3A <6
T, 6 _ 6
10013:7_7A2 <6
T, 6 _6
10013:7_7A3 <6
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4.4. 2. Verification of hot performance
4.4.2. 1. Act uat or stroke (s)

TYPE- | TYPE-1 |

4.4.2. 2. Average thrust output of actuators (Thy)
From manuf acturer's data:
Pm ocvoeee (bar), not exceeding 6.5 bar.
Axle 1 Thy = oo,
Axle 2 Thy = v
Axle 3 Thpy = ..o
4.4.2.3. Canshaft input torque (O
Axle 1 C =Thy - |,
Axle 2 G =Thy - |,

Axle 3 G = Thy |5

C, C, G shall not exceed Cn
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4.4.2. 4. Predi cted performnmance
_ G-G] R
L C - G q
- CZ B Co Re
=T C — G E
— G -G R,
T3 Te [Ce - Coe K
Te=T + T, + Ty = .....
Pa= P, + P, + Py = .....
Tr _
B (D)

Hot braking requirenments
Type-1 : D> 0.36 and > 0.60 E

Type-11: D > 0.33.
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MODEL TEST REPCORT FORM AS PRESCRI BED | N PARAGRAPH 3.6. COF
APPENDI X 2 TO THI S ANNEX

TEST REPORT NO. .................

1.

1.

1.

1.

2.

| DENTI FI CATI ON
Axl| e:

Manuf acturer (name and address)

Make

Type

Model T 7. N
Technically permissible axle | oad (P,) .« . . . . . . . . . . . daN
Br ake:

Manuf acturer (name and address)

Make

Type

Model . @D
Techni cal |y perm ssible canmshaft input torque Cg
Brake drum

I nternal dianeter

Mass . 0 .
Material (attach dinmensioned drawing as in fig. 1 to this
appendi x)

Brake 1ining:

Manuf act ur er

Type . . L e e e
I dentification (nust be visible when the lining is nounted on the
brake shoe)

Wdth .

Thi ckness .

Surface area .o

Met hod of attachnent

Brake geometry (attach dimensioned drawing as in fig. 2 to this
appendi x)
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1.3. Weel (s):
Single/ Twin 1/

Ri m di aneter (D)
(attach di mensi oned draw ng as in flg 1 to thIS append| x)

1.4. Tyres:

Ref erence rolling radius (R) at reference reaction (P,)
1.5. Act uat or :

Manuf acturer .

Type (cylinder/di aphr agn) 1/

Model . .

Lever | engt h (I e)

2. RECORD OF TEST RESULTS (corrected to take account of rolling
resi stance)

TEST TYPE UNNTS| O I Il
Brake force devel oped T, N
Brake efficiency (T P)
Brake actuator pressure (p.) bar
(performance test)
Test speed (performance test) ki h
Test speed (heating run) kmih| --- 40 30
Braking tinme (heating run) m n --- | 2.55| 12
Hot brake force devel oped (T.) N
Hot brake efficiency (T P)
Act uat or stroke (s.) nm
Canshaft input torque (C) Nm

Threshol d canshaft input torque (GC.) Nm

3. Nane of Technical Service conducting the test:
4, Date of test:
5. This test has been carried out and the result reported in accordance

with ECE Regul ation No. 13, paragraph 4 and annex 11, appendix 2.
S| GNED

DATE

1/ Strike out what does not apply.
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Figure 1
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Figure 2

BRAKE GEOVETRY
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CONDI TI ONS GOVERNI NG THE TESTI NG OF VEH CLES EQUI PPED
W TH | NERTI A (OVERRUN) BRAKI NG SYSTEMS

GENERAL PROVI SI ONS
The inertia (overrun) braking systemof a trailer conprises the
control device, the transm ssion and the wheel brakes, hereinafter

call ed "brakes".

The control device is the aggregate of the conponents integral with
the traction device (coupling head).

The transnission is the aggregate of the conponents conprised between
the last part of the coupling head and the first part of the brake.

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 -

transm ssion inertia braking system, or the brake cylinder
(hydraulic-transm ssion inertia braking systen).

Braki ng systens in which accunul ated energy (e.g. electric, pneumatic
or hydraulic energy) is transmitted to the trailer by the tow ng
vehicle and is controlled only by the thrust on the coupling do not
constitute inertia braking systenms within the nmeaning of this
Regul ati on.

Tests

Determi nation of essential conponents of the brake.

Deternmi nati on of essential conponents of the control device and
verification of the latter's conformity with the provisions of this
Regul ati on.

Checki ng on the vehicle:

(a) the conpatibility of the control device and the brake; and
(b) the transni ssion.

SYMBOLS AND DEFI NI TI ONS
Units used
Mass: Kkg;
Force: N

Accel eration due to gravity: g = 10 nis?
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2. 1.

4.

. 10.

11,

.12,

Torques and nonents: Nm

Ar eas:

cnt;

Pressures: bar;

Lengths: unit specified in each case.

Synbols valid for all types of brakes (see Figure 1 of appendix 1 to
t hi s annex)

Gy

G A

G

Gao:

B*:

trailer's technically permssible "maxi rum nmass" as decl ared by
t he manuf acturer;

trailer's "maxi mum nmass" capabl e of being braked by the contro
devi ce, as declared by the manufacturer

trailer's "maxi mum mass" capabl e of being braked by joint
operation of all of the trailer's brakes

G=n" G;

fraction of trailer's pernissible "maxi rum mass" 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;
per m ssi bl e thrust on coupling;

t hrust on coupli ng;

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 terns of D, nmeasured with the device in
the md-travel position (see Figures 2 and 3 of appendix 1 to
this annex);

stress threshold of control device, i.e., the maxi numthrust on
the coupling head which can be applied for a short tinme w thout
pl aci ng any stress on the output side of the control device.
The synbol K, is conventionally applied to the force neasured
when the coupling head begins to be pushed hone at a speed of
10 to 15 mmi's, the control device transm ssion bei ng uncoupl ed;

t he maxi mum force applied to the coupling head when it is being
pushed horme at a speed of s mis = 10 per cent, the
transm ssi on bei ng uncoupl ed;
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D.: t he maxi mum force applied to the coupling head when it is being
pulled at a speed of s mis + 10 per cent out of the position
of maxi num conpressi on, the transm ssi on bei ng uncoupl ed;

Nio: efficiency of inertia control device;
N efficiency of transm ssion system
Ny overal|l efficiency of control device and transm ssion
Nh = Nror Nias
S: travel of control in mllinetres
s' ef fective (useful) travel of control in mllinetres, determn ned

as required by paragraph 9.4.1. of this annex;

S spare travel of master cylinder, nmeasured in mllinmetres at
coupl i ng head;
S, loss of travel, i.e., travel in mllimetres of the coupling

head when the latter is so actuated as to nove from 300 mm
above to 300 mm bel ow the horizontal, the transm ssion
remai ni ng stationary;

2sg brake-shoe lift (brake-shoe application travel), in
mllinetres, neasured on dianmeter parallel to applying device,
t he brakes not being adjusted during the test;

2Sg.: mni num brake-shoe |ift (ninimum brake-shoe application
travel), in nmllinetres

2r being the diameter of the brake drumin millinetres (see
Figure 4 of appendix 1 to this annex);

M braki ng torque;
R dynamic tyre rolling radius (m;
n: nunber of brakes.

Synbol s valid for mechanical -transm ssion braki ng systens (see
Figure 5 of appendix 1 to this annex);

i o reduction ratio between travel of coupling head and travel of
| ever at output side of control device;

i reduction ratio between travel of |ever at output side of
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control device and travel of brake |ever (gearing down of
t ransm ssion);

2.3.3. i reduction ratio between travel of coupling head and travel of
brake | ever

ih = il

2.3.4 g reduction rati o between travel of brake lever and lift
(application travel) at brake-shoe centre (see Figure 4 of
appendix 1 to this annex);

2.3.5. P: force applied to brake control |ever

2.3.6. P.: brake-retraction force; i.e., in graph M= f(P), the value 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);

2.3.7. p: characteristic of brake as defined by:

M=p (P- P)
2. 4. Synbol s valid for hydraulic-transm ssion braki ng systens (see

Figure 8 of appendix 1 to this annex)

2.4.1. i reduction ratio between travel of coupling head and travel of
pi ston in naster cylinder;

2.4.2. i',s reduction ratio between travel of cylinder thrust point and
l[ift (application travel) of brake-shoe centre;

2.4. 3. Fr: surface area of piston in brake cylinder

2.4. 4. Fz. surface area of piston in master cylinder

2.4.5. p: hydraulic pressure in brake cylinder

2.4.6. Po: 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);

2.4.7. p': characteristic of brake as defined by:

M= p (p - po)-
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GENERAL REQUI REMENTS

The transni ssion of force fromthe coupling head to the trailer's
brakes nust be effected either by rod |linkage or by one or nore
fluids. However, a sheathed cable (Bowden cable) may provide part of
the transnmission; this part nmust be as short as possible.

Al bolts at joints nmust be adequately protected. |In addition, these
joints nust be either self-lubricating or readily accessible for
| ubricati on.

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 ssion sei zes, undergoes permanent distortion, or breaks. This
nmust be checked by uncoupling the end of the transnission fromthe
brake control |evers.

The inertia braking systemmnust allow the trailer to be reversed with
the towi ng vehicle wi thout inposing a sustained drag force exceeding
0.08 g.G, Devices used for this purpose nmust act automatically and
di sengage automatically when the trail er noves forward.

Any speci al device incorporated for the purpose of paragraph 3.4. of
this annex shall be such that the parking perfornmance when facing up
a gradient shall not be adversely affected.

REQUI REMENTS FOR CONTRCL DEVI CES

The sliding nmenbers of the control device nmust be | ong enough to
enable the full travel to be used even when the trailer is coupl ed.

The sliding nmenbers nmust be protected by a bellows or sone equival ent
device. They nust either be lubricated or be constructed of self-
lubricating materials. The surfaces in frictional contact must be
made of a material such that there is neither el ectrochen cal torque
nor any nechani cal inconpatibility liable to cause the sliding
nmenbers to seize.

The stress threshold (K, of the control device nmust be not |ess than
0.02 g G, and not nore than 0.04 g G .

The maxi muminsertion force D, nay not exceed 0.10 g G, in trailers
with rigid drawbars and 0.067 g G, in nulti-axled trailers with
pi vot ed drawbars

The maxi mumtractive force D, must be not less than 0.1 g G 4, and not
nore than 0.5 g G .
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TESTS AND MEASUREMENTS TO BE CARRI ED QUT ON THE CONTROL DEVI CES
Control devices submitted to the Technical Service conducting the
tests nust be checked for confornmity with the requirenments of

par agraphs 3 and 4 of this annex.

The foll owi ng shall be measured in respect of all types of brakes:
travel s and effective travel s
suppl enentary force K

stress threshold K,

insertion force Di:

tractive force D..

In the case of mechanical -transm ssion inertia braking systens, the
foll owi ng should be determ ned:

the reduction ratio i, nmeasured at the nid-travel position of the
control

the control -device output force PP as a function of the thrust D on
t he drawbar.

The suppl enmentary force K and the efficiency are derived fromthe
representative curve obtained fromthese nmeasurenents

1 P’/
T, D-K

N =

HO

(see Figure 2 of appendix 1 to this annex)

In the case of hydraulic-transm ssion inertia braking systens, the
foll ow ng shoul d be determ ned:

the reduction ratio i, neasured at the nmid-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

pi ston, as specified by the manufacturer. The supplenmentary force K
and the efficiency are derived fromthe representative curve obtained
fromthese neasurenents
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1 p-Fy

Mo = 7 D-K

(see Figure 3 of appendix 1 to this annex);

the spare travel of the master cylinder s", as referred to in
par agraph 2.2.19. of this annex.

In the case of inertia braking systemon nulti-axled trailers with
pi vot ed drawbar, the loss of travel s, referred to in
paragraph 9.4.1. of this annex should be neasured.

REQUI REMENTS FOR BRAKES

In addition to the brakes to be checked, the nmanufacturer nust
submit to the Technical Service conducting the tests draw ngs of

t he brakes showi ng the type, dinensions and material of the
essential components and the nmake and type of the linings. These
drawi ngs nust show the surface area Fg, of the brake cylinders in
the case of hydraulic brakes. The manufacturer mnust al so specify
t he 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 nust be not
less than 1.8 times the force P, or than 1.8 tines the pressure p
required to give a braking force of 0.50 g G..

TESTS AND MEASUREMENTS TO BE CARRI ED OQUT ON THE BRAKES

Brakes and components submitted to the Technical Service conducting
the tests nust be tested for conformity with the requirements of
paragraph 6 of this annex.

The foll owi ng should be determ ned:

The m ni mum brake-shoe lift (mni num 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 systens and of the
pressure p in the brake cylinder in hydraulic-transm ssion systens.
The rotational speed of the braking surfaces nust correspond to an
initial vehicle speed of 60 kmih. The follow ng shall be derived
fromthe curve obtained fromthese nmeasurenents:

the retraction force P, and the characteristic p in the case of
nmechani cal | y actuated brakes (see Figure 6 of appendix 1 to this
annex) ;
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7.2.3.2.

the retraction pressure p, and the characteristic p' in the case of
hydraulically actuated brakes (see Figure 7 of appendix 1 to this
annex) .

TEST REPCRTS

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 CONTROL DEVI CE AND THE BRAKES OF A
VEHI CLE

A check nust be nmade 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.

Ceneral checks for all types of brakes

Any parts of the transm ssion not checked at the same tinme as the
control device or the brakes nust be checked on the vehicle. The
results of the check nmust be entered in appendix 4 to this annex

(e.g., iy and ny).
Mass

The maxi mum nass G, of the trailer nmust not exceed the maxi num nass
G , for which the control device is authorized.

The maxi mum nass G, of the trailer nmust 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, nmust not be below 0.02 g G, and not above
0.04 g G.

The maxi muminsertion force D, nay not exceed 0.100 g G, in
trailers with rigid drawbar and 0.067 g G, in nmulti-axled trailers
with pivoted drawbar.

The maxi mumtractive force D, nust be between 0.1 g G, and 0.5 g G.

Check of Braking Efficiency
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The sum of the braking forces exerted on the circunference of the
trailer wheels nmust not be less than B = 0.50 g G,, including a
rolling resistance of 0.01 g Gy this corresponds to a braking
force Bof 0.49 g G. In this case, the maxi mum perm ssible thrust
on the coupling shall be:

D = 0.067 g G, in the case of nmulti-axled trailers with
pi vot ed 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 nequalities nust be applied:

I n nmechani cal -transni ssion inertia braking systens:

+nPo] 1 _ <y

(D*_K) - Ny

[B.R
p

In hydraulic-transm ssion inertia braking systens:

[B'R+p] 1 Si
n. p’/ (D -K.n,  Fg

Check of Control Travel

In control devices for multi-axled trailers with pivoted drawbars
where the brake rod |inkage depends on the position of the tow ng
device, the control travel s nmust be longer than the effective
(useful) control travel s', the difference being at |east
equivalent to the loss of travel s, The travel loss of s, nmust

not exceed 10 per cent of the effective travel s'.

The effective (useful) control travel s' shall be determ ned as

foll ows:

if the brake rod linkage is affected by the angul ar position of the
towi ng devi ce, then

if there is no loss of travel, then

i n hydraulic braking systens:
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9.4.3.
9.4.3.1.
9.4.3.2.
9.

9.5.1.

9.5. 2.
9.5.3.

10.

The following inequalities shall be applied to check whether
control travel is adequate;

I n nmechani cal -transni ssion inertia braking systens:

in hydraulic-transm ssion inertia braking systens:
j_l < s’
Fe 255. . nFg, . ig/

Addi ti onal Checks

In nechani cal -transni ssion inertia braking systens a check shall be
nmade to verify that the rod linkage by which the forces are
transmitted fromthe control device to the brakes is correctly
fitted.

In hydraulic-transm ssion inertia braking systems 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 pernmitted.

The general behavi our of the vehicle when braking shall be the
subject of a road test carried out at different road speeds with
different levels of brake effort and rates of application. Self-
excited, undunped oscillations shall not be permtted.

GENERAL COMVENTS

The above requirenents apply to the nost usual enbodi nents of
nmechani cal -transm ssion or hydraulic-transmi ssion inertia braking
systenms 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 checking | ess usual enbodi nents, the above requirements nmust be
adapted to the circunstances of the particul ar case.
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Figure 1. SYMBOLS VALID FOR ALL TYPES OF BRAKES
(See paragraph 2.2. of this annex)
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Figure 2: MECHAN CAL- TRANSM SSI ON
(See paragraphs 2.2.10. and 5.3.2. of this annex)

Figure 3: HYDRAULI C TRANSM SSI ON
(See paragraphs 2.2.10. and 5.4.2. of this annex)

Py
_ Px FHz
o =5 -k T,
P D
—— r— Dx
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Figure 4. BRAKE CHECKS
(See paragraphs 2.2.22. and 2.3.4. of this annex)

Connecting rod and cam

Brake-shoe centre lift (application travel)
*B* =1.2 +0.2% . 2r mm

Expander

P Direction of cable puil
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Figure 5: MECHAN CAL- TRANSM SSI ON BRAKI NG SYSTEM
(See paragraph 2.3. of this annex)
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Figure 6: MECHANI CAL BRAKE
(See paragraphs 2.3.6. and 7.2.3.1. of this annex)

Fi gure 7: HYDRAULI C BRAKE
(See paragraphs 2.4.6. and 7.2.3.2. of this annex)
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Fi gure 8: HYDRAULI C- TRANSM SSI ON BRAKI NG SYSTEM
(See paragraph 2.4. of this annex)

1.2 Control device 1.4 Brakes
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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:

mass G , =
perm ssible static vertical force at tow ng-device head

trailer with rigid drawbar/mnulti-axled trailer with pivoted
dr awbar 1/

Brief description
(List of attached plans and di nensi oned draw ngs)

Di agram showi ng princi pl e of control

Travel s =

Reduction ratio of control device:

wi t h nechani cal transm ssion device 1/
ipo=from. . . . . . . . . . . . . . . to

with hydraulic transm ssion device 1/

i, =from. . . . . . . . ... ... .1to

Fp =

travel of master cylinder actuator

1/ Stri ke out what does not apply.

2/ State |l engths whose ratio was used to determine i, or i,.
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9. Test results:
9.1. Effici ency
wi th nechanical transm ssion device 1/ ny =

with hydraulic transm ssion device 1/ Ny =

9. 2. Suppl erentary force K= . . . . . . . . . . . . . . .. ... .. N
9. 3. Maxi mum conpressive force D, = e 2 .Y & N
9.4. Maxi mumtractive force D, = . . . . . . . . . . .. . ..o N
9. 5. Stress threshold K, = . . . . . . . . . . . . . . . . . ... N
9. 6. Loss of travel and spare travel:

where the position of the draw ng device

has an effect s, 1/ = nmm
with a hydraulic-transni ssion device s" 1/ = nmm
9.7. Ef fective (useful) travel of control s' = nm
10. Techni cal Service which carried out the tests
11. The control device descri bed 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.
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BRAKE TEST REPCRT
Manuf act ur er
Make
Type
Techni cal | y perm ssi bl e maxi num mass per wheel Gy =
Maxi mum braki ng torque My, =
Dynamic tyre rolling radius:

Brief description
(List of plans and di mensi oned draw ngs)

Di agram showi ng princi pl e of brake

Test result:

nmechani cal brake 1/ hydraul i ¢ brake 1/

Reduction ratio 9.1. A Reduction ratio

g = . 2/ ity = 2/
Lift (application 9.2. A Lift (application
travel) sg = . . . nm travel) sg = . . . . m
Prescribed lift 9.3. A Prescribed lift
(prescribed application (prescribed application
travel ) sg = ), nmm travel) sg = .. nmm
Retraction force 9.4. A, Retraction pressure

Po= .. ... . .. N Po = . . . . . . . . N
Coef fici ent 9.5. A Coefficient
(characteristic) (characteristic)

Q = Ce e m Q' = e 1

9.6. A Surface area of the
wheel cylinder
Frr = .. . . . . cnt

9.7. A Maxi mum permi ssible
pressure for Mayy,

Prax = bar

Rev. 1/ Add. 12/ Rev. 3

kg

Nm
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10. Techni cal Service which carried out the tests

11. The above brake conforns/does not conform 1/ to the requirenments of
paragraphs 3 and 6 to this annex.

Dat e

Si gnature

1/ Stri ke out what does not apply.

2/ State lengths used to determine iy or i’
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TEST REPORT ON THE COWPATI 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 e e e e e e
described in the attached test report (see appendix 2 to this annex)
Reduction ratio sel ected:

il = . . . . . ... .2 or iz = ... ... .. ..2
(rmust be within the linits 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 ssion devices on the trailer
Brief description with diagram show ng principle

Reduction ratio and efficiency of the mechanical -transm ssion device
on the trailer

iy 1/ = 2/
N L1/ =
Trailer

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 perm ssible mximummass G,= . . . . . . . . . . . kg

Dynamic tyre rolling radius R =

1/ Stri ke out what does not apply.

2/ State lengths used to determine i, in i
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4. 8.

Per mi ssi bl e thrust on coupling

D =0.100 g G 1/ = N
or

D = 0.067 g G 1/ = N
Required braking force B =0.50g G = . . . . . . . . . . .. N
Brake force B=0.499g G, = . . . . . . . . .. . ... .. ... N

Conpatibility - Test results

Stress threshold 100 KJ/g. G, =
(rmust be between 2 and 4)

Maxi mum conpressive force 100 D,/g G, = Coe
(must not exceed 10 for trailers with rlgld drambar or 6. 7 for mul ti -
axled trailers with pivoted drawbar)

Maxi mumtractive force 100 D,/g G, =
(rmust be between 10 and 50)

Techni cal |y perm ssible maxi mum mass for inertia control device
G A T o o e e e kg
(rmust not be less than G)

Techni cal |y perm ssible maxi mum mass for all of trailer's brakes

G=n" G = C e kg

(nust not be Iess than Gw

Inertia braking systemw th mechani cal transmi ssion device 1/

I'w = 1w " ITw =

Mt = Nho " N =

(rmust not be greater than iy

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 Fz =

(rmust not be greater than i,/ Fy)

(rmust not be less than i/ Fy)

sliy, = .
(rmust not be greater than travel of master cylinder actuator as
specified in paragraph 8.2. of appendix 2 to this annex)
Techni cal Service which carried out the tests

The inertia braking system descri bed above conplies/does not

conply 1/ with the requirements of paragraphs 3 to 9 of this annex.

Dat e
Si gnature

1/ Stri ke out what does not apply.
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TEST REQUI REMENTS FOR VEHI CLES FI TTED W TH
ANTI - LOCK SYSTENMS
1. GENERAL
1.1. Thi s annex defines the required braking perfornance for road vehicles

fitted with anti-lock systenms. In addition, power-driven vehicles
whi ch are authorized to tow a trailer, and trailers equipped with
conpressed-air braking systens, shall, when the vehicles are |aden
neet the requirenents for conpatibility set out in annex 10 to this
Regul ati on.

1. 2. The anti-lock systens known at present conprise a sensor or sSensors,
a controller or controllers and a nodul ator or nodul ators. Any
device of a different design which may be introduced in the future
will be deened to be an anti-lock systemw thin the meaning of this
annex and annex 10 to this Regulation, if it provides perfornance
equal to that prescribed by this annex.

2. DEFI NI TI ONS

2. 1. An "anti-lock systeni is a part of a service braking system which
automatically controls the degree of slip, in the direction of
rotation of the wheel (s), on one or nore wheels of the vehicle during
br aki ng.

2. 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.

2. 3. "Controller" means a conponent designed to evaluate the data
transmitted by the sensor(s) and to transnit a signal to the
nodul at or.

2. 4. "Mbdul at or" neans a conponent designed to vary the braking force(s)

in accordance with the signal received fromthe controller

2.5. "Directly controlled wheel" neans a wheel whose braking force is
nodul at ed according to data provided at |east by its own sensor. 1/

2. 6. "Indirectly controlled wheel" neans a wheel whose braking force is
nodul at ed according to data provided by the sensor(s) of other
wheel (s). 1/
1/ Anti-lock systens with select-high control are deened to include

both directly and indirectly controlled wheels; in systens with select-Iow
control, all sensed wheels are deened to be directly controll ed wheel s.
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TYPES OF ANTI - LOCK SYSTEMS

A power-driven vehicle is deened to be equipped with an anti-| ock
systemw thin the neaning of paragraph 1 of annex 10 to this
Regul ation, if one of the following systens is fitted:

Category 1 anti-lock system

A vehicle equipped with a category 1 anti-lock system shall neet
all the relevant requirenments of this annex.

Category 2 anti-lock system

A vehicle equipped with a category 2 anti-lock system shall neet
all the relevant requirenments 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 individua
axl e (or bogie) which does not include at |east one directly
control I ed wheel nust fulfil the conditions of adhesion
utilization and the wheel -1 ocki ng sequence of annex 10 to this
Regul ation, with regard to the braking rate and the | oad
respectively. These requirenents nay be checked on hi gh- and

| ow adhesi on road surfaces (about 0.8 and 0.3 maxi num by
nodul ati ng the service braking control force

Atrailer is deened to be equipped with an anti-lock system

wi thin the neani ng of paragraph 1 of annex 10 to this Regul ation
when at | east two wheels on opposite sides of the vehicle are
directly controlled and all renaining wheels are either directly
or indirectly controlled by the anti-lock system In the case of
full trailers, at [east two wheels on one front axle and two
wheel s on one rear axle are directly controlled with each of

t hese axl es having at | east one independent nodul ator and al
remai ni ng wheels are either directly or indirectly controll ed.

In addition, the anti-lock equipped trailer shall neet one of the
foll owi ng conditions:

Category A anti-lock system

A trailer equipped with a category A anti-lock system shall neet
all the relevant requirenments of this annex.

Category B anti-lock system
A trailer equipped with a category B anti-lock system shall neet

all the relevant requirements of this annex, except
par agraph 6. 3. 2.
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4, GENERAL REQUI REMENTS

4.1. Any electrical failure or sensor anonmaly that affects the system
with respect to the functional and performance requirenments in
this annex, including those in the supply of electricity, the
external wiring to the controller(s), the controller(s) 2/ and
the nodul ator(s) shall be signalled to the driver by a specific
optical warning signal

4.1.1. The warni ng signal shall light up when the anti-lock systemis
energi zed and with the vehicle stationary and it shall be
verified that none of the above-nentioned defects are present
bef ore extingui shing the signal

4.1. 2. The static sensor check may verify that a sensor was not
functioning the last time that the vehicle was at a speed greater
than 10 kmh. 3/ Also during this verification phase, the
electrically controll ed nodul ator val ve(s) shall cycle at |east
once.

4.2. Power - dri ven vehi cl es equi pped with an anti-lock system and
authorized to tow a trailer equipped with such a system with 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, meeting the requirenents of paragraph 4.1. of
thi s annex.

4.2.1. Thi s warning signal nust not light up when a trailer wthout an
anti-lock systemis coupled or when no trailer is coupled. This
function shall be automatic.

4. 3. The above-nenti oned optical warning signal (s) nust be visible
even in daylight and it nmust be easy for the driver to check that
they are in working order

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
subj ect to discussion and agreenent between the Technical Service and the
vehi cl e manuf act urer

3/ The warning signal may |ight 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.
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4. 4, Except for vehicles of categories M, N, O and O, the electrical
connections used for the anti-lock systenms of tow ng vehicles and
trailers shall be effected by a special connector conformng to
| SO Standard 7638:1985. 4/

4.5, In the event of failure of the anti-lock system the residua
braki ng performance nmust be that prescribed for the vehicle in
qguestion in the event of failure of a part of the transm ssion of
the service braking system (see paragraph 5.2.1.4. of this
Regul ation). This requirenment shall not be construed as a
departure fromthe requirenents concerning secondary braking. 1In
the case of trailers the residual braking performance in the
event of a defect in the anti-lock systemaccording to
paragraph 4.1. of this annex nust be at |east 80 per cent of the
prescribed performance for the service braking systemof the
rel evant trailer.

4.6. The operation of the anti-lock system nust not be adversely
affected by magnetic or electrical fields. 5/

4/ To ensure conpatibility of all vehicles until the special |SO
connector is in general use, trailers nmust also fulfill one of the follow ng
two conditions:

(a) the trailer anti-lock systemnust be capable of operation via the
stop lamp circuit (using pin 4 of the 1SO 1185 (24N) connector and

wi t hout exceeding the present limits of the stop lanp circuit), and the
trailer nust be equipped with an optical warning signal, within the
field of viewof the driver's rear-viewmrror and visible even in
daylight, to warn himof any break in the supply of electricity and/or
in the wiring external to the controller of the anti-lock system of the
trailer; or

(b) the trailer braking systemnust satisfy the requirenents of
annex 10 to this Regulation, for exanple by the installation of a brake
| oad sensing device on the trailer

The wiring specification of paragraph 6.2. of |SO 7638:1985 for the
trailer may only be reduced if the trailer is installed with its own
i ndependent fuse. The rating of the fuse shall be such that the current
rati ng of the conductors is not exceeded.

5/ Until uniformtest procedures have been agreed, the manufacturers
shal | provide the Technical Service with their test procedures and results.
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4.7. A manual device nay not be provided to disconnect or change the
control node 6/ of the anti-lock system except on off-road
power -driven vehicles of categories N, and N; as defined in
annex 7 to the Consolidated Resolution on the Construction of
Vehicles (R E 3); where a device is fitted to N, or N; category
vehicles, the foll owi ng conditions nust be net:

4.7.1. the power-driven vehicle with the anti-Iock system di sconnect ed
or the control node changed by the device referred to in
paragraph 4.7. above nust satisfy all the relevant requirenments
in annex 10 to this Regul ation

4.7. 2. an optical warning signal nust informthe driver that the
anti-lock system has been di sconnected or the control node
changed; the anti-lock failure warning signal nay be used for
thi s purpose;

4.7. 3. the anti-lock systemnust autonatically be reconnected/returned
to on-road node when the ignition (start) device is again set to
the "on" (run) position;

4.7. 4. t he vehi cl e user's handbook provi ded by the manufacturer should
warn the driver of the consequences of manual di sconnection or
node change of the anti-lock system

4.7.5. the device referred to in paragraph 4.7. 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 consunption
Power - dri ven vehicl es equi pped with anti-lock systens mnust
mai ntain their performance when the service braking contro
device is fully applied for long periods. Conpliance with this
requi renent shall be verified by nmeans of the follow ng tests:

6/ It is understood that devices changing the control node of the

anti-lock systemare not subject to paragraph 4.7. of this annex if in the
changed control mode condition all requirements for the category of anti-Iock
systens, with which the vehicle is equipped, are fulfilled. However, in this
case, paragraphs 4.7.2., 4.7.3. and 4.7.4. of this annex shall be net.
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Test procedure

The initial energy level in the energy storage device(s) shall be
that specified by the manufacturer. This level 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
pneurmati c auxiliary equi prent nust be isol ated.

Froman initial speed of not Iess than 50 kmh, on a surface with
a coefficient of adhesion of 0.3 7/ or |ess, the brakes of the

| aden vehicle shall be fully applied for a tinme t, and al
directly controlled wheels nmust remai n under control of the anti-
| ock systemthroughout that tinme.

The vehicle's engine shall then be stopped or the supply to the
energy storage device(s) cut off.

The service braking control device shall then be fully actuated
four times in succession with the vehicle stationary.

Wien the control device is applied for the fifth tine, it nust be
possible to brake the vehicle with at |east the performance
prescribed for secondary braking of the I aden vehicle.

During the tests, in the case of a power-driven vehicle
authorized to tow a trailer equipped with a conpressed-air
braki ng system the supply line shall be stopped and an energy
storage device of 0.5 litre capacity shall be connected to the
control line (in accordance with paragraph 1.2.2.3. of annex 7A
to this Regulation). Wen the brakes are applied for the fifth
time, as provided in paragraph 5.1.1.5. of this annex, the energy
| evel supplied to the control l|ine nmust not be below half the

| evel obtained at a full application starting with the initia
energy | evel.

Addi ti onal requirenents
The coefficient of adhesion of the road surface shall be neasured
with the vehicle under test, by the nmethod 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

1/

Until such test surfaces becone generally available, tyres at the

l[imt of wear, and higher values up to 0.4 rmay be used at the discretion of
t he Technical Service. The actual value obtained and the type of tyres and
surface shall be recorded



E/ ECE/ 324
E/ ECE/ TRANS/ 505

Rev. 1/ Add. 12/ Rev. 3

Regul ati on No. 13

page 134
Annex 13

5.1.2.3.

5.1.2. 4.

5.1.2.5.

5.1.2.6.

5.2.

2.

The braking tine t shall be determined by the fornula:

t = V?* (but not I ess than 15 seconds)

where t is expressed in seconds and v, represents
t he maxi mum desi gn speed of the vehicle expressed in
kmih, with an upper linit of 160 kni h.

If the tine t cannot be completed 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.

From the second phase, the energy consunption corresponding to
the initial brake application nay be taken into account, by
subtracting one full brake application fromthe four ful
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
shall be deened 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
braking with the | aden vehicle.

Uilization of adhesion

The utilization of adhesion by the anti-lock systemtakes into
account the actual increase in braking distance beyond the
theoretical mnimm The anti-lock systemshall be deenmed to be
sati sfactory when the condition ¢ > 0.75 is satisfied, where ¢
represents the adhesion utilized, as defined in paragraph 1.2. of
appendi x 2 to this annex.

The adhesion utilization € shall be neasured on road surfaces
with a coefficient of adhesion of 0.3 7/ or less, and of about
0.8 (dry road), with an initial speed of 50 kmih. To eliminate
the effects of differential brake tenperatures it is reconmended
that z, be determined prior to the deternination of k

Until such test surfaces becone generally available, tyres at the

l[imt of wear, and higher values up to 0.4 rmay be used at the discretion of
t he Technical Service. The actual value obtained and the type of tyres and
surface shall be recorded
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5.2.3. The test procedure to deternine the coefficient of adhesion (k)
and the fornulae for calculation of the adhesion utilization (¢)
shal |l be those laid down in appendix 2 to this annex.

5.2.4. The utilization of adhesion by the anti-lock systemshall be
checked on conpl ete vehicles equipped with anti-Iock systens of
categories 1 or 2. In the case of vehicles equipped with

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 € > 0.75 shall be checked with the vehicle | aden
and unl aden.

The | aden test on the hi gh adhesion surface may be onmitted if the
prescribed 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 8/.
If 100 daN is insufficient to make the systemcycle, then this

test may be omitted. For air braking systens the air pressure

may 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-Ilock system nust not
| ock when the full force 8/ is suddenly applied on the contro
device, on the road surfaces specified in paragraph 5.2.2. of
this annex, at an initial speed of 40 knih and at a high initia
speed as indicated on the table below 9/ 10/

8/ "Full force" nmeans the maxi mum force laid down in annex 4 to this
Regul ation for the category of vehicle; a higher force nay be used if
required to activate the anti-lock system

9/ The provisions of this paragraph apply as of 13 March 1992
(Deci sion of the Wrking Party on the Construction of Vehicl es,
TRANS/ SC1/ WP29/ 341, para. 23).

10/ The purpose of these tests is to check that the wheels do not
I ock and that the vehicle remains stable; it is not necessary, therefore, to
nmake conplete stops and bring the vehicle to a halt on the | ow adhesion
surf ace.
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Vehi cl e category Maxi mum t est speed

Hi gh- -
adhesi on
surface

| categories except
N; | aden 0.8 Vi

IN

120 kni h

IN

80 km h

A
N,

- N, N; laden 0.8 Vi
M,

N, 0.8 v, < 120 ki h

IN

Low - M, M, N, except
adhesi on tractors for 0.8 Vi
surface sem -trailers

80 km h

I

- N, and N, tractors

for sem -trailers 0.8 Vi 70 knih

IN

5.3.2. When an axl e passes from a hi gh-adhesi on surface (kg to a | ow
adhesi on surface (k) where k; > 0.5 and kyk, > 2, 11/ with the
full force 8/ applied on the control device, the directly
control | ed wheel s must not |ock. 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,
t he passage fromone surface to the other is made at high and at
| ow speed, under the conditions |aid down in paragraph 5.3.1. of
this annex 10/.

5.3.3. When a vehicl e passes froma | ow adhesion surface (k)to a high-
adhesi on surface (k) where k; > 0.5 and kyk, > 2, 11/ with the
full force 8/ applied on the control device, the decel eration of
the vehicle must rise to the appropriate high value within a
reasonabl e time 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 adhesi on surface, the passage from one surface
to the other occurs at approxinmately 50 knih

1/ ky is the high-adhesion surface coefficient.
k, is the | ow adhesi on surface coefficient.
ky and k. are neasured as laid down in appendix 2 to this annex.

8/ "Full force" nmeans the maxi mum force laid down in annex 4 to this
Regul ation for the category of vehicle; a higher force nay be used if
required to activate the anti-lock system

10/ The purpose of these tests is to check that the wheels do not
I ock and that the vehicle remains stable; it is not necessary, therefore, to
nmake conplete stops and bring the vehicle to a halt on the | ow adhesion
surf ace.
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In the case of vehicles equipped with anti-Ilock 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 ky > 0.5 and ky/k, > 2, 11/ the directly
control | ed wheel s nust not |ock when the full force 8/ is
suddenly applied on the control device at a speed of 50 knih

Furthernore, |aden vehicles equipped with anti-lock systenms of
category 1 shall, under the conditions of paragraph 5.3.4. of
this annex satisfy the prescribed braking rate in appendix 3 to
thi s annex.

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-
| ocki ng shall be allowed. Furthernore, wheel-locking is
permitted when the vehicle speed is |l ess than 15 knfh; |ikew se,
locking of indirectly controlled wheels is pernmitted at any
speed, but stability and steerability nust not be affected.

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 nore 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 nust cross this boundary.

SPECI AL PROVI SI ONS CONCERNI NG TRAI LERS

Ener gy consunption

Trailers equi pped with anti-lock systens shall be so designed
that, even after the service braking control device has been
fully applied for some time, the vehicle retains sufficient
energy to bring it to a halt within a reasonabl e di stance.

Conpliance with the above requirenent shall be checked by the
procedure specified below, with the vehicle unladen, on a
straight and level road with a surface having a good coefficient

8/

ky is the high-adhesion surface coefficient.
k, is the | ow adhesi on surface coefficient.
ky and k. are neasured as laid down in appendix 2 to this annex.

"Full force" neans the maximumforce laid down in annex 4 to this

Regul ation for the category of vehicle; a higher force nay be used if
required to activate the anti-Ilock system
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6.1.2.

6.1.3.

6.1.4.

of adhesion 12/ and with the brakes adjusted as closely as
possi bl e and with the proportioning/l oad-sensing valve (if
fitted) held in the "laden" position throughout the test.

In the case of conpressed-air braking systens, the initial energy
level in the energy storage device(s) shall be equivalent to a
pressure of 8.0 bar at the coupling head of the trailer's supply
l'ine.

Wth an initial vehicle speed of at |east 30 knih the brakes
shall be fully applied for atimet = 15 s, during which al
directly controlled wheels nmust remai n under control of the
anti-lock system During this test, the supply to the energy
storage device(s) shall be cut off.

If the tine 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 storage device(s) and, as
fromthe second phase, the additional energy consunption for
filling the actuators is to be taken into account, e.g. by the
foll owi 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 nni ng of the foll ow 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 tine 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 precedi ng phase.

At the end of the braking, with the vehicle stationary, the
servi ce braking control device shall be fully actuated four
times. During the fifth application, the pressure in the
operating circuit must be sufficient to provide a total braking
force at the periphery of the wheels equal to not |ess than

22.5 per cent of the maxi num stationary wheel |oad and without
causing an automatic application of any braking system not being
under the control of the anti-lock system

Uilisation of adhesion

Braki ng systemns equi pped with an anti-Ilock systemshall be deemned
acceptabl e when the condition ¢ > 0.75 is satisfied, where ¢
represents the adhesion utilized, as defined in paragraph 2 of

12/

If the coefficient of adhesion of the test track is too high

preventing the anti-lock systemfromcycling, then the test nay be carried
out on a surface with a | ower coefficient of adhesion
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appendix 2 to this annex. This condition shall be verified with
t he vehicle unladen, on a straight and level road with a surface
havi ng a good coefficient of adhesion. 12/ 13/

6.2. 2. To elimnate the effects of differential brake tenperatures, it
is reconmmended to determ ne zgy, prior to the determ nation of kg

6. 3. Addi ti onal checks

6.3.1. At speeds exceeding 15 knih, the wheels directly controlled by an
anti-lock systemnust not |ock when the full force 8/ 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 kmh and 80 knih

6. 3. 2. The provisions of this paragraph shall only apply to trailers
equi pped with an anti-lock systemof category A. Wen the right
and |l eft wheels are situated on surfaces which produce differing
maxi mum braking rates (zgyy and zgy,), Where

ZRALH Z
_RAH > 0.5 and RALH > 2
8H RALL

the directly controll ed wheel s nmust 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 zgy Zry, My be
ascertai ned by the procedure in paragraph 2 of appendix 2 of this
annex or by calculating the ratio zZgyy Zra- Under this condition
t he unl aden vehicle shall satisfy the prescribed braking rate in
appendi x 3 to this annex. 13/

6. 3. 3. At vehicle speeds > 15 kmh the directly controlled wheels are
permitted to lock for brief periods, but at speeds < 15 km h any
locking is permissible. Indirectly controlled wheels are
permtted to | ock at any speed but in all cases stability nust
not be affected.

Annex 13 - Appendix 1

12/ If the coefficient of adhesion of the test track is too high
preventing the anti-lock systemfromcycling, then the test nay be carried
out on a surface with a | ower coefficient of adhesion

13/ In the case of trailers fitted with a | oad sensing device, the
pressure setting may be increased to ensure full cycling.

8/ "Full force" nmeans a maximnumforce laid down in annex 4 to this
Regul ation for the category of vehicle; a higher force nay be used if
required to activate the anti-Ilock system
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SYMBOLS AND DEFI NI TI ONS

TABLE: SYMBOLS AND DEFI NI TI ONS

SYMBCL NOTES

E wheel base

Ex 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)

€ the adhesion utilized of the vehicle: quotient of the naxi num
braking rate with the anti-lock system operative (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 system

€y the e-value on the high-adhesion surface

€L the e-value on the | ow adhesi on surface

F force [N

For braking force of the trailer with the anti-Iock system
i noperative

Formax maxi mum val ue of Fyg

Formaxi val ue of Frax With only axle i of the trailer braked

Fora braking force of the trailer with the anti-Ilock system operative

Fong total nornmal reaction of road surface on the unbraked and non-
driven axles of the vehicle conbination under static conditions

Foq 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 dynam c conditions with
the anti-lock system operative

Fi ayn Fan 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
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TABLE: SYMBCOLS AND DEFI NI TI ONS

SYMBOL NOTES

Fu total normal static reaction of road surface on all wheels of
power-driven (tow ng) vehicle

Fua 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 dynamic reaction of road surface on the axle(s)
of senmi-trailer or centre-axle trailer

Fau 1/ 0.01 Fyyg + 0.015 Fy,

g accel eration due to gravity (9.81 nis?)

h hei ght of centre of gravity specified by the nanufacturer and
agreed by the Technical Service conducting the approval test

hp hei ght of drawbar (hinge point on trailer)

hy hei ght of fifth wheel coupling (king pin)

hg hei ght of centre of gravity of the trailer

k coefficient of adhesion between tyre and road

K; k-factor of one front axle

Ky k-val ue deterni ned on the high-adhesion surface

K k-val ue deternined 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/ ock val ue of adhesion for 100 %slip

Km k-factor of the power-driven vehicle

Kpeak maxi mum val ue of the curve "adhesion versus slip"

K, k-factor of one rear axle

Kg k-factor of the trailer

1/ Fws and Fyy in case of two-axled power-driven vehicles: these

synbols may be sinplified to correspondi ng F;-synbol s.



E/ ECE/ 324

E/ ECE/ TRANS/ 505

Rev. 1/ Add. 12/ Rev. 3

Regul ati on No. 13

page 142

Annex 13 - Appendix 1

TABLE: SYMBOLS AND DEFI NI TI ONS

SYMBOL NOTES

P mass of individual vehicle [kg]

R rati o of Kpea 10 Ko

t time interval [s]

to nmean val ue of t

tmin m ni mum val ue of t

z braking rate

Za 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-lock system operative

Z crex maxi mum val ue of z.

Z Graxi maxi mum val ue of zo. with only axle i of the trailer braked

Zn nmean braking rate

Z ax maxi mum val ue of z

Zwnis z, of the power-driven vehicle on a "split surface"

Zr braking rate z of the trailer with the anti-lock system
i noperative

Zral z, of the trailer obtained by braking all the axles, the tow ng
vehi cl e unbraked and its engi ne di sengaged

ZraH Zra ON the surface with the high coefficient of adhesion

ZralL Zza ON the surface with the | ow coefficient of adhesion

Zras Zgn ON the split-surface

Zry zz on the surface with the high coefficient of adhesion

Zn zz on the surface with the | ow coefficient of adhesion

Z rimax maxi mum val ue of zg,

Z R max maxi mum val ue of zg

Z arax maxi mum val ue of zg
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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 deternined as the
qguoti 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 kmh. The braking forces shal

be distributed between the wheels of the axle to reach maxi mum
performance. The anti-lock systemshall be disconnected, or

i noperative, between 40 kmh and 20 kni h

A nunber of tests at increnments of line pressure shall be carried
out to determine the maxi mum braking rate of the vehicle (z).
During each test, a constant input force shall be maintai ned and
the braking rate will be determi ned by reference to the tine
taken (t) for the speed to reduce from40 kmh to 20 knih using
the fornmul a:

Zwx 1S the maxi numvalue of z; t is in seconds.
Wheel |ock may occur bel ow 20 km h

Starting fromthe mni mum nmeasured value of t, called t,, then
sel ect three values of t conprised withint,, and 1.05 t,, and
calculate their arithnetical nmean value t,, then calculate

;- O.t566

m

If it is denonstrated that for practical reasons the three val ues
defi ned above cannot be obtained, then the minimumtinme t,, may be
utilized. However, the requirenents of paragraph 1.3. bel ow

shall still apply.

The braking forces shall be calculated fromthe nmeasured 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
axl e 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
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1

1

1

2.

6.

3.

The val ue of k shall be rounded to three decimal places.

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
(k) is given by:

- 0.015. F,
P.g

One coefficient will be deternmined for the front axle k; and one
for the rear axle k,.

Determ nation of the adhesion utilized (g)

The adhesion utilized (€) is defined as the quotient of the
maxi mum braking rate with the anti-Iock system operative (z,) and
the coefficient of adhesion (k) i.e.,

Zp

=

M

€ =

Froman initial vehicle speed of 55 knih, the maxi mum braki ng
rate (z,) shall be neasured with the anti-lock system operative
and based on the average value of three tests, as in

paragraph 1.1.3. of this appendix, using the tinme taken for the
speed to reduce from45 kmh to 15 km h, according to the
followi ng fornula

The coefficient of adhesion k, shall be deternined by weighting
with the dynam c axl e | oads

ki . F + k, . F

kM= fdynP. gr rdyn
wher e:
h
Fin = Fi* £ Zu - P. g
h
Fan = FF- £ - Zu - P. g
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The value of € shall be rounded to two deci nal pl aces.

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 whol e
vehicle, with the anti-lock systemoperative, and the adhesion
utilized (¢) is given by the sane formula quoted in

paragraph 1.2.1. of this appendi x.

In the case of a vehicle equipped with an anti-Iock system of
category 3, the value of z, will be nmeasured on each axl e which
has at |east one directly controlled wheel. For exanple, for a
two- axl e rear-wheel drive vehicle with an anti-lock system acting
only on the rear axle (2), the adhesion utilized (€) is given by:

W-P.g-0.010. F

kz(FZ—%. z. . P. Q)

z

€, =

This cal culation shall be nmade for each axle having at |east one
directly controlled wheel.

If ¢ > 1.00 the neasurenments of coefficients of adhesion shall be
repeated. A tolerance of 10%is accepted.

For power-driven vehicles equipped with three axles, only the
axl e not associated with a cl ose-coupled bogie will be used to
establish a k value for the vehicle. 1/

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 omtted.

In that case the adhesion utilized (€) is defined as the quotient

of the maxi mum braking rate with the anti-Iock system operative
(zn) and the coefficient of adhesion (ki) i.e.

METHOD OF MEASUREMENT FOR TRAI LERS
General
The coefficient of adhesion (k) shall be deternined as the

qguoti ent of the maxi mum braking forces wi thout | ocking the wheels
and the correspondi ng dynam c | oad on the axle being braked.

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

Ser vi ce.
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The brakes shall be applied on only one axle of the trailer under
test, at an initial speed of 50 kmh. The braking forces shal

be distributed between the wheels of the axle to reach maxi mum
performance. The anti-lock system shall be disconnected or

i noperative, between 40 kmih and 20 kni h

A nunber of tests at increnments of line pressure shall be carried
out to determ ne the maxi num braking rate of the vehicle
conbination (zge) With the trailer only braked. During each
test, a constant input force shall be naintained and the braking

rate will be determ ned by reference to the tinme taken (t) for
the speed to reduce from40 kmh to 20 kmih using the fornul a:
_ 0.566

z

¢t T
Wheel |ock nmay occur bel ow 20 km h
Starting fromthe mni mum nmeasured value of t, called t,, then

sel ect three values of t conprised withint,, and 1.05 t,, and
calculate their arithnetical nmean value t,, then calculate

, . 0.566

Cmax t

m

If it is denpobnstrated that for practical reasons the three val ues
defi ned above cannot be obtained, then the minimumtinme t,, may be
utilized.

The adhesion utilized (€) shall be cal cul ated by nmeans of the
fornmul a:

The k value has to be determi ned according to paragraph 2.2.3. of
this appendix for full trailers or paragraph 2.3.1. of this
appendi x for seni-trailers respectively.

If ¢ > 1.00 the neasurenments of coefficients of adhesion shall be
repeated. A tolerance of 10%is accepted.

The maxi num braking rate (zgy) shall be measured with the
anti-lock systemoperative and the tow ng vehicle unbraked, based
on the average value of three tests, as in paragraph 2.1.3. of

t hi s appendi x.

Full trailers

The nmeasurement of k (with the anti-Iock system being
di sconnected, or inoperative, between 40 kmh and 20 km h) will
be performed for the front and the rear axles.



2.

2.

2.

2.

.2

. 2.

3.

3.

2.

. 3.

4.

1.

2.

E/ ECE/ 324

E/ ECE/ TRANS/ 505
Regul ati on No. 13
Page 147

Annex 13 - Appendix 2

Rev. 1/ Add. 12/ Rev. 3

For one front axle i:

F = Zgui (Fy+ F) - 0.01F,, - 0. 015F,

bRmaxi

_F . Zemx(Fw- hp+ 9. P. hy - Fy. hp
idyn i E

T
|

For one rear axle i:

F =z

bRmaxi

(F, + F) - 0.01F,, - 0. 015F

Cnaxi *

_ Zom(Fy- hp+g. P. h) -Fy. hy
idyn i E

F

k = bRaxi

' F

idyn

The val ues of k; and k, will be rounded to three decimal places.

The coefficient of adhesion ki shall be determ ned proportionally
according to the dynam c axl e | oads.

ki . F + k

k 4 . fdyn ro- rdyn

R P. g

Measurenent of zgy, (With the anti-Iock system operative)

Zew - (Fy + FQ - 0.01F,, - 0. 015F,

RAL F

Z

R

Zzw 1S to be determined on a surface with a high coefficient of
adhesi on and, for vehicles with a category A anti-lock system
al so on a surface with a | ow coefficient of adhesion.

Sem -trailers and centre-axle trailers

The nmeasurement of k (with the anti-Iock system being

di sconnected or inoperative, between 40 knmih and 20 km h) shall
be carried out with wheels fitted only on one axle, the wheels of
t he other axle(s) are renoved.

The nmeasurement of zg, (With the anti-lock system operative) shall
be carried out with all wheels fitted.
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FbRnax Zrax - (FM + FR) - FV\M
Foy = Fo— Do M * 20 .Eg. P. (hg-hy
R
k — FbR’mix
FRdyn

Fayn = Fa- Fora - e + 2z, .Eg. P. (hg - h)
R
F
Z — bRAL
RAL FRdyn

Zzn 1S to be determined on a surface with a high coefficient of
adhesi on 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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PERFORMANCE ON DI FFERI NG ADHESI ON SURFACES

Power -driven 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 nust 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 determined in
accordance with the provisions in paragraph 1.1. of appendix 2 to
thi s annex.

The braking rate (zugs for |aden power-driven vehicles shall be:

+ Kk

4k
Zyws 2 0. 75% and z,,s = Kk,

Trailers

The braking rate referred to in paragraph 6.3.2. of this annex
may be cal cul ated by reference to the nmeasured braking rates zg,y
and zgy, On the two surfaces on which the tests are carried out
with the anti-lock systemoperative. These two surfaces nust
satisfy the conditions prescribed in paragraph 6.3.2. of this
annex.

The braking rate zgyg shall be:

2 - 0.75 AZen . * Zean
RALS = g, 5

and

z zRALL
RALS 8H

If ¢,> 0.95 wuse g, =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, mnust be given to
t he Technical 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 nmaxi mum val ue of the curve will represent K., and the val ue
at 100 per cent slip will represent K-

1.1.2. The ratio R shall be determined as the quotient of the k. and
I(Iock'
R = kpeak
I(Iock
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 neets the specified requirenments and shall be
informed of the foll ow ng:

(a) test method to determne R

(b) type of vehicle (power-driven vehicle, trailer, ...),

(c) axle load and tyres (different | oads and different tyres
have to be tested and the results shown to the Technica

Service which will decide if they are representative for the
vehicle to be approved).

1/ Until a uniformtest procedure is established for the
determ nati on of the adhesion curve for vehicles with a maxi num nmass
exceeding 3.5 tonnes, the curve established for passenger cars nmay be used.
In this case, for such vehicles, the ratio Ky t0 Ko« shall be established
using a value of k.. as defined in appendix 2 to this annex. Wth the
consent of the Technical Service, the coefficient of adhesion described in
this paragraph may be determni ned by another nethod provided that the
equi val ence of the values of kg, and k., are denonstrat ed.

2/ Until such test surfaces becone generally available, a ratio R up
to 2.5 is acceptable, subject to discussion with the Technical Service.
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The value of R shall be nmentioned 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
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Annex 14
TEST CONDI TI ONS FOR TRAI LERS W TH ELECTRI CAL BRAKI NG SYSTEMS
1. GENERAL

1.1. For the purposes of the follow ng provisions electrical braking
systens are service braking systens 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 trail er nust
be situated on the trailer.

1.2. The el ectrical energy required for the electrical braking systemis
supplied to the trailer by the tow ng vehicle.

1.3. El ectrical braking systens shall be actuated by operating the service
braki ng system of the tow ng vehicle.

1.4. The nominal voltage rating shall be 12 V.

1.5. The maxi mum current consunption shall not exceed 15 A

1.6. 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 compatible with the sockets of the lighting equi pmrent of the
vehicle. The plug together with the cable shall be situated on the

trailer.
2. CONDI TI ONS CONCERNI NG THE TRAI LER
2. 1. If there is a battery on the trailer fed by the power supply unit of

the towi ng vehicle, it shall be separated fromits supply line during
service braking of the trailer

2. 2. Wth trailers whose unladen nmass is less than 75 per cent of their
maxi mum nmass, the braking force shall be automatically regulated as a
function of the loading condition of the trailer

2.3. El ectrical braking systens shall be such that even when the voltage
in the connection lines is reduced to a value of 7 V, a braking
ef fect of 20 per cent of the (sumof the) maxi mum stationary axle
| oad(s) is naintained.

2. 4. 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

1/ Under study. Until the characteristics of this special
connection have been deternined, the type to be used will be indicated by the

national authority granting the approval
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and a vertically adjustable tow 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 nmetre, these
control devices shall be equipped with a nechanismindicating its
hori zontal position (e.g., spirit level) and shall be manually

adj ustable to all ow the mechanismto 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

PERFORVANCE

El ectrical braking systenms shall respond at a deceleration of the
tractor/trailer conbination of not nore than 0.4 nis2

The braking effect may conmence with an initial braking force, which
shall 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 mum stationary axle | oad(s) nor higher than 8 per
cent of the (sumof the) stationary axle |oad(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 nmust not exceed
7 per cent of the (sumof the) naxi num stationary axle |oad(s) of the
trailer. An increase of 1 per cent of this value is pernmtted for

t he 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 mw |l 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 naxi num nass
- in the case of a nmean fully devel oped decel eration of the
tractor/trailer conbination of not nore than 5.9 nis? with single-
axle trailers and of not nore than 5.6 ms? with multi-axle trailers.
Trailers with cl ose-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. Myreover, the limts as defined in the appendix to
this annex must be observed. |If the braking force is regulated in
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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 kmh

Automatic braking of the trailer shall be provided in accordance with
the conditions of paragraph 5.2.2.9. of this Regulation. [If this
automatic braking action requires electrical energy, a trailer
braking force of at |east 25 per cent of the maxi numtotal axle |oad
shal | be achieved for at least 15 minutes to satisfy the above-
nmentioned 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).

N

T
—B
Pg 0.8
0.7
single - axie and
muitl - azle traflers
0.6

0.5 /

S LA A
/] //\

0.2 / " / - \

0.1

Limts indicated in the diagramrefer to |l aden and unl aden trailers.
When the trail er unladen mass exceeds 75 per cent of its maxi num nmass,
limts shall be applied only to "laden" conditions.

Limts indicated in the diagram do not affect the provisions of this
annex regarding the m ni mum braki ng performances required. However, if
br aki ng performances obtai ned during test - in accordance with
provisions indicated in paragraph 3.4. of this annex - are greater than
t hose required, said performances shall not exceed the linmits indicated
in the above di agram

= sum of braking forces at periphery of all wheels of trailer
P, = total normal static reaction of road surface on wheels of trailer.
= nmean fully devel oped decel eration of tractor/trailer conbination.
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| NERTI A DYNAMOMETER TEST METHOD FOR BRAKE LI NI NGS

1. GENERAL

1.1. The procedure described in this annex nmay be applied in the event
of a nodification of vehicle type resulting fromthe fitting of
brake Iinings of another type to vehicles which have been
approved in accordance with this Regul ation

1.2. The alternative types of brake linings shall be checked by
conparing their performance with that obtained fromthe brake
[inings with which the vehicle was equi pped at the tinme of
approval and conformng to the conponents identified in the
rel evant information docunent, a nodel of which is given in
annex 2 to this Regul ation.

1.3. The Technical 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 provisions contained in annex 4 to this Regul ation

1. 4. Application for approval by conparison shall be nade by the
vehi cl e manufacturer or by his duly accredited representative.

1.5. 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.

2. TEST EQUI PVENT

2. 1. A dynanoneter having the followi ng characteristics shall be used
for the tests:

2.1.1. 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. and 1.6. of annex 4 to
this Regulation with respect to Type-lI and Type-I1 fade tests.

2.1.2. The brakes fitted shall be identical with those of the origina
vehi cl e-type concer ned.

2.1.3. Air cooling, if provided, shall be in accordance with
paragraph 3.4. of this annex.

2.1.4. The instrunmentation for the test shall be capable of providing at

| east the follow ng data:

2.1.4.1. a continuous recording of disc or drumrotational speed,;
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nunber of revolutions conpleted during a stop, to resol ution not
greater than one eighth of a revolution

stop tine;

a continuous recording of the tenperature neasured in the centre
of the path swept by the lining or at mid-thickness of the disc
or drumor lining;

a continuous recording of brake application control |ine pressure
or force;

a continuous recording of brake output torque.
TEST CONDI TI ONS

The dynanmoneter 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 follow ng formla:

I = M2

wher e

| = rotational inertia [kgnt]

R = dynamic tyre rolling radius [n]

M= that part of the maxi nrum mass of the vehicle braked by the
appropriate 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 I oad on the ground for the appropriate
wheel when the vehicle is stationary and |loaded to its
maxi mum nass.

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.

Brake linings shall be at |east 80 per cent bedded and shall not
have exceeded a tenperature of 180°C during the beddi ng
procedure, or alternatively, at the vehicle manufacturer's
request, be bedded in accordance with his recomendati ons.

Cooling air may be used, flowi ng over the brake in a direction
perpendicular to its axis of rotation. The velocity of the
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cooling air flow ng over the brake shall be not greater than
10 kmih. The tenperature of the cooling air shall be the anbient
t emperature

TEST PROCEDURE

Five sanple sets of the brake lining shall be subjected to the
conparison test; they shall be conpared with five sets of |inings
conforming to the original conmponents identified in the

i nformati on docunent concerning the first approval of the
vehi cl e-type concer ned.

Brake |ining equival ence shall be based on a conparison of the
results achi eved using the test procedures prescribed in this
annex and in accordance with the follow ng requirenents.

Type-0 col d performance test

Three brake applications shall be nmade when the initia
tenperature is below 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 rmade 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 nmean torque equivalent to the

decel eration prescribed in that paragraph. In addition, tests
shal |l also be carried out at several rotational speeds, the

| owest being equivalent to 30 per cent of the maxi num speed of

t he vehicle and the highest being equivalent to 80 per cent of

t hat speed.

In the case of brake linings intended for use on vehicles of
category O, brake applications shall be made froman initia
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 performance test froman initial rotational speed equival ent
to 40 kmih 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 nmean braking torque recorded during the above cold
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 mean braking torque recorded
with the brake linings conform ng to the conponent identified in
the relevant application for vehicle type approval.
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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 Regulation

Hot perfornmance

On conpletion of the tests required under paragraphs 4.4.1. and
4.4.2. of this annex, the hot braking performance test specified
in paragraph 1.5.3. of annex 4 to this Regulation 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 sane input nmeasurenent, be within the test limts
+ 15 per cent of the mean braking torque recorded with the brake
inings 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-II| test.

Brake linings for power-driven vehicles of category M (except for
t hose vehicles required to undergo a Type-l1I1 A test according to
paragraph 1.6.4. of annex 4 to this Regulation) and category N;,
and trailers of category O, shall be tested according to the
procedure set out in paragraph 1.6.1. of annex 4 to this
Regul ati on.

Hot perfornance

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.

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 mean braking torque recorded with the brake
inings confornming to the conponent identified in the rel evant
application for vehicle type approval
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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.



