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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

|

The proced
described irf
different ty

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws 4
of (a) patent
patent right
notice of (a)

cautioned that this may not represent the latest information, which may bé.obtained from the p

database av|
such patent

Any trade n
constitute a

For an expl
expressions
the World
WWW.iS0.0r

P 3 P d oo d 1 irntandad faoie dbc Lot oo oo faxn oo
PSS oao C arto crrO St cCraCO—TOT o5 1Tot CrrCT 1o cCTrarC

the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fo
bes of ISO document should be noted. This document was drafted in accordance\wit

P 33 d & daxz
AT CS—aSCa—Tto—0CveTO ComeTY [e99sy

ttention to the possibility that the implementation of this document may»involve th
(s). ISO takes no position concerning the evidence, validity or applicability of any cla
s in respect thereof. As of the date of publication of this document, 1ISO had not rec
patent(s) which may be required to implement this document. However, implementer

pilable at www.iso.org/patents. ISO shall not be held respousible for identifying any
rights.

hme used in this document is information given for the\convenience of users and doe
h endorsement.

anation of the voluntary nature of standards;-the meaning of ISO specific terms
related to conformity assessment, as wgelli'as information about ISO's adheren
Trade Organization (WTO) principles in“the Technical Barriers to Trade (TBT)
p /iso/foreword.html.

This docum
SC 2, Rolling

Any feedbad
complete lis

bnt was prepared by Technical Committee ISO/TC 269, Railway applications, Subcomm]
stock.

k or questions on this document should be directed to the user’s national standards bg
ting of these bodies can/be found at www.iso.org/members.html.

e are
r the
h the

b use
imed
pived
S are
htent
br all

S not

and
e to
see

ittee

dy. A

© IS0 2023 - All rights res

erved


https://www.iso.org/directives-and-policies.html
http://www.iso.org/patents
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=962f4d162128244ab141b0d89a4c2868

ISO 24478:2023(E)

Introduction

This document provides unambiguous definitions of generic terminology used in the field of railway
braking. The terms and definitions reflect those used in numerous published International Standards.

The braking includes all factors that have a bearing on the stopping, slowing or immobilization
performance of the train (e.g. train resistance, gradient) and may involve the conversion and dissipation
of braking energy:.
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Railway applications — Braking — General vocabulary

1 Scope

This

2 Normative references

Ther]

ISO 4

3.1
3.1.1

brak

proc
cons

3.1.2
brak
brak
coml
brak

Note
brakd

3.1.3
brak
devi

Note

Terms and definitions

document defines terms for brakes and braking in rolling stock.

e are no normative references in this document.

nd IEC maintain terminology databases for use in standardization af the following adq

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

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

Basic definitions

ing
bss generating controlled forces which resplt in the deceleration of the train, or m
fant speed on a falling gradient, or preventing a stationary train from moving

e

P system

ination of brake unit(s) (3.1.8) with their trainwide/local control device(s) ensuring
ng function(s)

1 to entry: Brakes and brake systems can also be used for other functions e.g. shunting, de-ic
units.

e unit
e or assembly of components, that generates a braking force

1 to entry: See Annex E.

Iresses:

hintaining a

pne or more

ng of friction

Note

2¢O entry: For tread brake and disc brake, it consists of the brake actuator, the friction matg

brial (pads or

block) and the disc (for disc brake units).

Note 3 to entry: The magnetic track brake (3.7.3.3) unit includes two magnet assemblies (one per rail).

Note 4 to entry: The primary purpose of the brake unit might not be to generate a braking force, for example
elements of the traction system can also function as a brake unit.

3.2

Brake system compatibility

3.2.1

brake system compatibility
ability of the brake systems of coupled rail vehicles/trains to achieve the specified levels of braking
performance, functionality and safety
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3.3 Performance

3.3.1

braking performance
parameters and their values used to quantify braking as described in applicable braking standards

3.3.2
deceleratio

n

result of a force acting contrary to the direction of movement

3.4 Purposes of braking

3.4.1
stopping

braking froin an initial speed to a standstill

3.4.2
slowing

braking from an initial speed to a final speed, but not standstill

3.4.3

drag braking

continuous|
braking on 4

3.4.4

stationary
braking usg
parking (3.4

3.4.5
holding

brake application

braking

|7) functions

falling gradient to maintain a substantially constant speed value

d to prevent a stationary train from moving, using the holding, immobilizing (3.4.p) or

braking whilch is used to prevent a stationary-train from moving, under the specified conditions and for

a specified {
Note 1 to ent

3.4.6
immobilizi]

ime, when the brake system energy used is being replenished

Fy: Holding is usually achieved by the application of the service brake.

ng

braking whilch is used to preyent a stationary train from moving, under the specified conditions and for

a specified t

ime, using justthe brake system energy stored on the train

Note 1 to entry: Immoebilizing is usually achieved by the application of the service brake or parking brake

equipment.

3.4.7

parking

braking which is used to prevent a stationary train from moving, under the specified conditions and
for an indefinite period of time, without the need for any brake system energy replenishment following

application

Note 1 to entry: Parking is usually achieved by the application of the parking brake equipment.

© IS0 2023 - All rights reserved
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Mechanics of braking

3.5.1
braking force
force generated by the brake system to stop, slow or hold the rail vehicle/unit/train stationary, or when

drag

braking the train

Note 1 to entry: It does not include external forces which contribute to the overall deceleration of the rail vehicle,
unit or train (e.g. train resistance, gradient).

3.5.2

reta

force

applied braking force

Note

braking force depending on the available wheel/rail adhesion.

Note

3.5.3
dece
sum
with

Note
wind

Note

Note
circu

Note
varia

3.54
rete
force

applied braking force, used to hold the rail vehicle/unit/train stationary against the ext

(e.g.

Note

braking force depending on the available wheel/rail adhesion.

3.5.]5

static mass

massg

ding force
transmitted between the rail vehicle/unit/train and the external environment in(re|

1 to entry: For wheel/rail adhesion dependent brakes, the retarding force can be lower'than o

D to entry: The retarding force can be calculated for a single brake equipment type.

lerating force
of longitudinal forces acting on a moving train during braking (combination of reta
all other external and internal forces acting on a movingtrain)

1 to entry: External forces can be caused by, for example, aerodynamic resistance, rising gra

D to entry: Internal forces can be caused by, for example, rolling resistance.

3 to entry: External forces can also providéyan accelerating effect (negative deceleratio
nstances (e.g. falling gradient, tail wind).

bles.

htion force
transmitted between the rail vehicle/unit/train and the external environment in re|

Hue to gradient or-wind loads)

1 to entry: Forywheel/rail adhesion dependent brakes, the retention force can be lower than o

ofthe rail vehicle/unit/train in a stationary condition

Action to an

I equal to the

rding forces

dient or head

n) in certain

4 to entry: The general assessment.is"isually done on straight and level track to reduce the number of

Action to an
ernal forces

I equal to the

Note

1 to entry: Static mass is usually determined at the wheel-rail interface.

3.5.6
equivalent rotating mass
equivalent mass resulting from the moment of inertia of the wheels including coupled rotating parts

3.5.7
dynamic mass

sum

of the static mass and the equivalent rotating mass

3.5.8
wheel/rail adhesion
physical phenomenon at the wheel-rail interface used to generate a retarding force
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3.5.9

coefficient of wheel/rail adhesion
ratio of the tangential force at the wheel-rail interface and the force at this interface acting perpendicular
to the surface of the rail

Note 1 to entry: Usually the term “required adhesion” or “demanded adhesion” defines the minimum level of
adhesion to transmit the applied braking force (retarding force equal to braking force).

Note 2 to entry: Usually the term “available adhesion” defines the level of adhesion for which the effort that can
be transmitted from the wheel to the rail according to the actual conditions is maximum.

= o P | - £l h
3.6 Kinemraticsand AYIanIIcs 01 DTAKITE

3.6.1

fully-estab]
state in whi
to the brake

Note 1 to ent

Note 2 to en
application”

3.6.2
free runnirn
S

ished brake
Ch all relevant brake units are assumed to be generating their braking force\coetrespor]
demand

y: The brake demand will be determined by the driver or the train control’system.

try: The term “fully-established brake” is not to be confused withithe term “full service
3.8.3).

g distance

daistance trayvelled during the delay time (3.6.12)

3.6.3
build-up di
Sab

Stance

distance trayvelled during the build-up time (3.6.14)

3.6.4
braking dis
S¢

tance with a fully-established brake

distance trajvelled with a fully-established brake to a point when achieving standstill or the final s

3.6.5
braking dis

S
distance tr3
final speed

3.6.6
distance dy

tance

ring release time

1ding

brake

peed

velled from«the’commencement of the brake application until achieving standstill of the

Scd

distance travelled during the release time (3.6.15)

3.6.7
slowing dis
S

tance

distance travelled from the initiation of brake demand until achieving the final speed

3.6.8
stopping di
s

stance

distance travelled from the initiation of brake demand until standstill

© IS0 2023 - All rights reserved
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equivalent free running distance

Sae
dista

nce travelled during equivalent response time (3.6.22)

Note 1 to entry: During the equivalent response time, it is assumed that there is no braking force applied.

3.6.10
equivalent braking distance

Ste

distance travelled during the equivalent braking time (3.6.23)

Note
appli

3.6.1
reac
tr

time
signa
abrg

3.6.1
dela
ta
perid
of th

Note
Note

Note
brakd

3.6.1

release delay time

L. .
perid
c % (

Note

Note
train

Note
local

1 to entry: During the equivalent braking time it is assumed that the fully established brd
bd.

1

tion time

taken by the driver, or any train control system able to trigger a brake demand (e.
lling equipment, passenger alarm system, driver vigilance system};toreceive the infoj
ke demand is required and to initiate that demand

2

y time

d of time commencing when a change in brake demdnd'is initiated and ending when a¢

e fully-established braking parameter
1 to entry: See Annex A.
P to entry: Braking parameter can be taken as-braking force, deceleration or brake cylinder prj

3 to entry: The delay time includes the'propagation time of the trainwide brake control sign
control device (3.10.1.12).

3

d of time commencing when a change in brake demand is initiated and ending with
f the previously fully-established braking parameter

1 to entry: See Anniex B.

2 to entry: Braking parameter can be taken as braking force, deceleration or brake cylindet
or vehicle\level.

B td'entry: The release delay time includes the propagation time of the trainwide brake contro
brake control device (3.10.1.12).

king force is

b, automatic
mation that

hieving a %

essure.

h] to the local

reduction to

pressure on

signal to the

3.6.14
build-up time

tab

period of time commencing at the end of the delay time and ending when achieving an increase from
a % to b % of the established braking parameter

Note

1 to entry: See Annex A.

Note 2 to entry: Braking parameter can be taken as braking force, deceleration or brake cylinder pressure.
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release time

tcd

period of time commencing at the end of the delay time and ending when achieving a decrease from ¢ %
to d % of the established braking parameter

Note 1 to entry: See Annex B.

Note 2 to entry: Braking parameter can be taken as braking force, deceleration or brake cylinder pressure.

3.6.16
response ti

e (build-up)

ty

sum of the delay time and the build-up time

Note 1 to ent

3.6.17
response ti
tq

sum of the delay time and the release time

Note 1 to ent

3.6.18

braking time with a fully-established brake

%
time elapse
release

3.6.19

braking time

t
e%apsed tim

brake releage and achieving the final speed (sfowing)

3.6.20

slowing time

t

sl

y: See Annex A.

ime (release)

y: See Annex B.

d from achieving a fully-established brake (3.6:1) until standstill or commencing hQrake

e from the commencement of brake-application until standstill (stopping) or completipn of

total time ffom initiation of the’brake demand until achieving the final speed being the sum of hrake

system dela
Note 1 to ent

3.6.21

stopping tifne

t

i time and braking time

ry: This excludes the reaction time (3.6.11).

total time f

o imitiation of the brake denmamd umntitstamdstith being the sunmmof brake systenrdelay

time and braking time

Note 1 to entry: This excludes the reaction time (3.6.11).

3.6.22
equivalent
t

response time

Salll‘;n of delay time and half of the build-up time

Note 1 to entry: See Annex A and Annex C.

Note 2 to entry: During the equivalent response time period, it is assumed that there is no braking force applied.
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3.6.23
equivalent braking time

L

sflem of the braking time with fully-established brake (3.6.1) and half of the build-up time (3.6.14)

Note 1 to entry: During the whole of this period it is assumed the fully established braking force is applied.

3.6.24

nominal deceleration
result of a decelerating force acting on a train determined without safety margin or a confidence level
on a set of given conditions (e.g. dry rail, straight and level track)

Note
defin

3.6.2
safe
guar

GEBR

resu
give
and
Note
Note
train

for rd

3.6.7

1 to entry: In Europe, typical test conditions and a method to determine the nominal deg
bd in EN 16834[3] or alternatively in EN 13452-1[1 for urban rail brake systems.

5
deceleration
hnteed emergency brake rate

t of a decelerating force acting on a train determined with a specified confidence levg
conditions (e.g. variation of braking force, equipment failures and/or degraded en
perating conditions)

1 to entry: In general, it is the result of nominal deceleration ntultiplied by one or more correct
2 to entry: For ETCS application, the safe deceleration isalculated using the nominal deceler]

duced adhesion.

6

instantaneous deceleration

abso
redu

3.6.2
free

a,

and

3.6.2
incrg¢

da .
varid

fully
3.6.72

ute value of the first derivative of speed with respect to time at some instant d
Ction

7
running acceleration

meaI value of acceleration thyoughout the delay time (3.6.12) when there is no braking f

o deceleration due t6 the brake system

8
pasing brake deceleration

tion in decgeleration while the braking force is increasing from zero up to that assoc
established brake demand

9

eleration are

bl on a set of
Vironmental

ion factors.

ation and the

side correction factors (e.g. Kdry_rst and Kwet_rst), the confidence level (EBCL) and the weighting factor

iring speed

brce applied

jated with a

dece
dg

- LA | £arll . . 11 h |
teratiomwithra TUIy-CStdDITSITEU DTdKE

deceleration equal to a mean value with respect to the braking distance and based on fully established
braking forces for all functioning brake equipment types within specific speed range(s)

3.6.30
braking deceleration

a

dgeceleration throughout the braking distance (3.6.5)
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equivalent free running acceleration

aa,e

assumed zero brake deceleration throughout the equivalent response time (3.6.22)

Note 1 to entry: During the equivalent response time it is assumed there is no braking force applied.

3.6.32

equivalent brake deceleration

af,e

assumed constant brake deceleration throughout the equivalent braking time (3.6.23)

3.6.33
decreasing

aCd . . .
variation in

3.6.34

mean deceleration

a
deceleratior
specific spe

3.6.35
jerk
first derivaty

Note 1 to ent

3.6.36
braking jer
maximum a

3.6.37
braking en
energy whid

Note 1 to ent

3.6.38
brake syst¢
energy that

3.6.39
braking po
power (bral

brake deceleration

deceleration while the braking force is reducing from fully-established to zero

bd range

ive of the deceleration with respect to time associated-with a change in deceleration

Fy: Determined in the direction of travel.

k limit

Ergy
h is dissipated or transferredduring the braking process

"y It corresponds to the reduction in rail vehicle or train kinetic and potential energy.

m energy
is used to fulfil.the brake application and release

ver
[ingcewergy per unit of time) which is dissipated during the braking process

which is equal to a mean value with respect to the stopping or slowing distance i

3.6.40
braked wei
lambda

A

ght percentage

way of assessing the brake performance of a rail vehicle or train, expressed as a percentage

Note 1 to entry: Braked weight percentage is determined using EN 16834[3],

3.6.41
braked wei

ght

way of expressing the brake performance of a rail vehicle or train

Note 1 to entry: Braked weight is expressed in tonnes.

Note 2 to entry: Braked weight is determined using EN 16834[2],

8

lowed value of jerk during braking in order to comply with passenger comfort requirenments

© IS0 2023 - All rights reserved
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3.6.42

braking torque

resultant torque generated by the brake pad force (3.7.3.2.1) and coefficient of friction operating at the
mean swept radius of the brake pad on the disc face

Note 1 to entry: This is typically used when assessing the performance of disc brakes during dynamometer
testing.

3.6.43

standstill
condition in which the rail vehicle/unit/train is stationary and all vehicle movement relative to the rail
has stepped

3.7 | Types and characteristics of brakes

3.7.1
wheel/rail adhesion dependent brake
brakg system which transmits a braking force via the wheel/rail contact area

3.7.2
wheel/rail adhesion independent brake
brakp system which does not transmit a braking force via the wheéel/rail contact area

3.7.3
frictjon brake
brakg system which generates a braking force by friction between two or more surfaces

3.7.31

tread brake
type|of friction brake system which generates-a‘braking force between the running surfade of a wheel
(tread) and one or more brake blocks

3.7.31.1
braKe block force
forcd applied by the brake block te the running surface of a wheel (tread)

Note |l to entry: The brake block force is an example of a brake application force (3.7.6).

3.7.3.1.2
braKing force at the wheel tread
tangential force generated by the coefficient of friction between the brake block and the wheel tread

3.7.3.2

disc prake
type|of friction brake system which generates a braking force by applying one or more| brake pads
agailllst abrake disc

3.7.3.21
brake pad force
force applied by a brake pad to the brake disc

Note 1 to entry: The brake pad force is an example of a brake application force (3.7.6).

3.7.3.2.2
braking force at the brake disc
tangential force generated by the coefficient of friction between the brake pads and the brake disc

3.7.3.2.3

disc braking force at the wheel tread

braking force at the brake disc multiplied by the ratio of the mean swept radius of the brake pad on the
disc face and the wheel radius

©1S0 2023 - All rights reserved 9
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magnetic track brake

MTB

type of friction brake system which generates a braking force between the rail surface(s) and pole
shoe(s) attracted magnetically into contact

Note 1 to entry: The pole shoe attraction can be generated by an electro-magnet or a permanent magnet.

3.74

dynamic brake
brake system which generates a braking force using the motion of the rail vehicle or its functional

elements, us

Note 1 to en
systems.

3.74.1

hydro-dynamic brake

type of dynd

Note 1 to en
storage syste

3.7.4.2
aerodynam
type of dyna

3.7.4.3

eddy curre
type of dyna
reaction pat

Note 1 to ent
disc (rotary €

3.74.4

electro-dynamic brake

type of dyn3
of the electn

Note 1 to en
system, or di

3.74.5
rheostatic |
type of elect

3.7.4.6

H £ £, £ £ 2 Llao Faoiots £ ial
TIrgalT COCTE Yy CralrSTCT S y STCHT U T O ST g COTTS UTITAaDTC T TCTTUTT TITACCT TATS

try: Energy transfer systems include electro-dynamic, aerodynamic and hydro-dynamic

mic brake system which generates a braking force using a hydraulictransfer system

ms.

ic brake
imic brake system which generates a braking force by ‘aerodynamic resistance

nt brake
mic brake system which generates a braking,force using electro-magnetic induction i
t

ry: The reaction part of the system canbe the running rail (linear eddy current brake) or a
ddy current brake).

imic brake system which generates a braking force by using the energy recovery capa
ic traction system

ry: The energy can‘beé stored and used on board, or transferred into the traction energy s
bsipated by resistors.

brake
ro-dynamic brake which dissipates the braking energy recovered by heating resistors

brake

try: Hydraulic transfer systems include viscous shear transmission retarders and accumulator

n the

brake

hility

Lipply

regenerative brake
type of electro-dynamic brake which transfers the braking energy recovered into the traction energy
supply system and/or onboard storage systems

3.7.5

parking brake
brake system dedicated to perform the parking function (3.4.7)

3.7.6

brake application force
force applied directly on the friction elements (e.g. brake block/wheel, brake pads/disc)

Note 1 to entry: For the magnetic track brake, the brake application force is generated by the magnetic attraction

of the pole sh

10

oes on the head of the rail.
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Note 2 to entry: For brake disc calipers, the term “clamping force” is also used to refer to the brake application
force.

Note 3 to entry: For the tread brake, the term “single brake block force” is also used to refer to the brake
application force.

3.8

Brake application and release

3.8.1
emergency brake application
pre-defined brake application that achieves the specified emergency braking performance and level of

safet

Note
the n

Note

3.8.2
serv

Yy

1 to entry: The braking performance of the emergency brake application is typically equal,t6 g
aximum service brake application.

D to entry: The safety level needs to take into account the usable brake equipmentitypes.

ice brake application

application of a graduable braking force in order to control the speed\of a train, includin

stopj
Note

3.8.3
full s
maxi

3.8.4
safel
brak
Ssyste

Note
brakg

3.8.5
irrey
irret|
brak

Note
a)

b) t

bing and temporary immobilization

1 to entry: Service brake application is the most commonly usecdhmethod of brake operation.

ervice brake application
mum available service brake application

y brake application
e application specific to urban rail vehicles/units/trains intended to achieve a hig
m integrity than that achieved with-a:service brake application or an emergency brake

1 to entry: The performance of the-safety brake application can be lower than achieved by
or emergency brake application,

rersible brake applieation
rievable brake applieation
e application whichrcannot be released by the driver before specific conditions are rea

1 to entry: EXamples of specific conditions include either
he trainachieves a defined speed, or

he €xpiry of the time limit of the brake application.

r higher than

b slowing or

her level of
application

a full service

ched

3.8.

graduable brake application and release
function to increase or reduce the braking force either in steps or continuously

3.8.7

brake mode
setting, in brake systems with pneumatic trainwide indirect brake (3.9.1.8) architecture, that defines
the distributor valve build-up and release timings

Note 1 to entry: In Europe in the “EN-UIC” design, the brake modes “G” for goods timings and “P” for passenger
timings are defined in EN 1419821,

©ISO
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brake position
setting that defines the behaviour of the local brake control device (3.10.1.12) (e.g. distributor valve) in
regard of brake application and release timings and braking forces that can include additional brake

units

Note 1 to entry: Selecting the brake position does not necessarily need the operation of a lever, etc. on the rail

vehicle.

Note 2 to entry: In Europe in the “EN-UIC” design, the brake position (e.g. “P”, “G”, “R”, “R+ Mg”) is defined in

EN 141982,

3.8.9
overcharge
function, in
the control
in the brake

Note 1 to ent
the normal b
(3.8.10).

Note 2 to ent

function

brake systems with pneumatic trainwide indirect brake (3.9.1.8) architecturefto-equ
bressures of all the distributor valves in the train to the normal working pressure (3.1(
pipe

ry: This function can be achieved by a temporary increase of the pressure-in the brake pipe
Fake pipe pressure to release all the brakes in the train. This is followed/by-the assimilation pj

y: This can be initiated by the driver or automatically after a brake application.

3.8.10

assimilation process

controlled Irressure reduction, in brake systems with pneumatic trainwide indirect brake (3.9
architecture¢, down to the normal working pressure (3.10.4:2)-at a rate that does not initiate a &
application, jand that follows the temporary increase of the\brake pipe pressure

3.8.11

quick release function

facility, in b
the full rele

Note 1 to ent

3.8.12

high pressy
release whi
higher presJ

3.8.13
direct reled
systematic ¢

Note 1 to en

ake systems with pneumatic trainwide indirect brake (3.9.1.8) architecture, to accel
hse of the brakes by filling the brakepipe with a higher air flow for a limited time

Fy: It can be used in long trains with single pipe air brake architecture.

Ire quick release function
'h is similar to thecgiick release function, where the air is supplied to the brake pip4
ure than the normal working pressure

1se function

alize
.4.2)

bove
ocess

).1.8)
rake

erate

b at a

ompletesréduction of braking force in one step when any level of brake release is dema

generally use

din'long freight trains.

ded

ry< This feature is associated with a brake application device known as a "triple valve" whiich is

3.9 Brake control

3.9.1 General definitions

39.1.1

brake demand
signal sent to the brake system representing the braking requirement of the driver and/or any train
control system (e.g. automatic signalling equipment, passenger alarm system, driver vigilance system)

12
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3.9.1.2

main brake system

trainwide continuous brake system which provides at least an automatic operation, inexhaustibility
and the specified safety level for emergency braking, service braking and to keep the train stationary

39.1.3

trainwide brake control

system architecture where the brake demand is converted into a signal which is transmitted along the
train

39.14

localbrake-contreot
system architecture where the trainwide brake control signal and/or other locally gengrated brake
contfol signals are converted into an output signal to the brake equipment, resulting in d braking force
being generated on the rail vehicle concerned

Note [l to entry: The action may be executed in a local brake control device (3.10.1.12).

3.9.1.5

continuous train brake
systgm architecture where the trainwide brake control signals are transmitted to all rail v¢hicles along
the tfrain

3.9.16

automatic train brake system
continuous train brake system where the loss or interruption of the trainwide brake cqntrol signal
causgs an automatic application of one or more devices‘of the brake system

Note|l to entry: The initiation of an automatic brake-application will take precedence over otheif local brake/
releafe commands.

Note P to entry: In case of an unintended train separation, the automatic function results in the bralte application
on all parts of the train.

3.9.1.7

inexhaustible train brake
systeém architecture where sufficient energy is stored on-board the train for assuring the specified
braking performance and safety level, in all operating conditions

Note |l to entry: The term €inéexhaustibility” is often used when discussing the ability of a brake systpm to sustain
a spefified braking performance and safety level.

39.1.8

trainwide indirect brake
system architeCture where an increase of the brake demand corresponds to a reduction in|the value of
the trainwide brake control signal

3.9.19

trainwide direct brake
system architecture where an increase of the brake demand corresponds to an increase in the value of
the trainwide brake control signal

3.9.2 Types of control

39.21

pneumatic control

system where the trainwide brake control or local brake control is achieved by the action of air pressure
differences and/or flow rates
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3.9.2.2

hydraulic control

system where the trainwide brake control or local brake control is achieved by the action of hydraulic
pressure differences and/or flow rates

3.9.2.3

electric/electronic control

system where the trainwide brake control or local brake control is achieved by the action of electronic
signals, electric voltage differences and/or current flow rates

39.2.4

mechanicaleontrot
system whefe the trainwide brake control or local brake control is achieved by the action of mecha|nical
force differgnces and/or displacement

3.9.2.5
energize tolapply
principle whereby the application of a brake actuator/system requires an energy supply

3.9.2.6
energize to[release
principle whereby the release of a brake actuator/system requires an energy supply

3.9.3 Typles of combined control

39.3.1
electro-pneumatic control
EP control
system whefe the control of the pneumatic output is achieved by the action of an electrical signal

3.9.3.2
electro-pndgumatic assist
EP assist
system whejre the pneumatic trainwide brake control signal is assisted in its propagation by electro-
pneumatic gquipment operating in parallel

3.9.3.3
electro-hydraulic control
EH control
system whefe the control of¢he hydraulic output is achieved by the action of an electrical signal

3.9.3.4
electro-merhanicalcontrol
system where the eontrol of the mechanical output is achieved by the action of an electrically controlled
actuator

3.9.4
brake blending

architecture where the control of the output from two or more brake systems is combined to fulfil the
brake demand

Note 1 to entry: The braking force provided by one brake system replaces/supplements the braking force
provided by one or more other systems.

Note 2 to entry: Brake blending generally follows a preference, such as minimizing the use of friction brakes.

Note 3 to entry: Brake blending can be performed on a local or a trainwide basis.

3.10 Brake system components

NOTE For additional explanations, see Annex D.
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3.10.1 Components used for the command and control of braking

3.10.11

brake control device

component or combination of components to enable the brake demand to be converted into a trainwide
or local brake control signal

3.10.1.2
trainwide brake control line
components used to transfer the trainwide brake control signal throughout the train

3.101.3

local brake control line
components used to transfer the local brake control signal to the brake actuators on@n/individual rail
vehigle

3.10]1.4

driver’s brake interface
brake demand device providing the interaction between the driver andthé trainwide brake control
devige or directly to the trainwide brake control line

Note |1 to entry: It can comprise several interfaces (e.g. levers, handles, buttons, valves, switcheg) for service,
emergency and stationary brake.

Note |2 to entry: This interface may be combined with the driver’s.interface for traction control.

Note 3 to entry: The level of brake demand can be a function-of'the position of the driver’s brake inferface or the
time Huring which it occupies a particular position in its rafige of movement.

3.10]1.5

brake demand device
devige to receive the braking request from(the driver or other systems and convert thaf to a brake
demgnd signal corresponding to the braking request

Note [L to entry: Examples of other systems are:
— assenger alarm;

— dJutomatic train protection;

— Jutomatic train operation.

3.10]1.6

driver‘s brake valve
devige, specificyto pneumatic or hydraulic applications, combining the driver’s brake demand device
(brake handle)'and trainwide control device (e.g. brake pipe control device)

3.10J17
passenget alarm .)_yatcul

control system that can initiate a brake demand following an action request from the passenger

Note 1 to entry: The passenger alarm system can initiate a service brake or an emergency brake demand.

Note 2 to entry: In Europe, the passenger alarm system initiates a brake demand if the train is at standstill or
departing a platform or the alarm is not acknowledged by the driver, in accordance with EN 16334[4],

3.10.1.8

emergency push button

emergency handle

emergency brake demand device for the driver that is independent and separated from other driver’s
brake demand devices

Note 1 to entry: It is commonly fitted with a red mushroom button.
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Note 2 to entry: This device can also function as an emergency brake trainwide control device.

3.10.1.9

emergency valve

trainwide control device for pneumatically controlled brake systems to cause an emergency brake
application by venting the brake pipe

3.10.1.10

tripcock

device to initiate an emergency brake demand when operated mechanically by contact with a feature of
the railway infrastructure

Note 1 to entfy: It is used for legacy signalling and control systems, e.g. London Underground.
Note 2 to entfy: This device can also function as an emergency brake trainwide control device.

3.10.1.11
trainwide hrake control device
device accefting inputs where at least one represents a brake demand, and then generates the trainwide
control line signals

3.10.1.12
local brake|control device
device accepting inputs where at least one is the trainwide brake control signal and generates theflocal
brake comnjand signal

Note 1 to entfy: For a local parking brake control device, it is possible for there to be no input from the traigwide
brake contro] signal (e.g. handbrake wheel).

3.10.2 Senpors/indicators

3.10.2.1
pressure gjuge

device for displaying the magnitude of fluid pressure

Note 1 to entty: This display can be analogueror'digital.

Note 2 to entfy: In pneumatic systems,(@ pressure gauge is also known as “manometer”.

3.10.2.2
brake indidator
device showjing the operational status of the brake actuators

Note 1 to entfy: The dewvige can display the status using colour codes and/or labels.

3.10.3 Control assemblies

3.10.3.1
brake panel
assembly of brake system components mounted together on a common structure

Note 1 to entry: The panel includes the connections between pneumatic, electrical or hydraulic components.

3.10.3.2

brake cabinet

brake module

enclosure containing one or more brake panels and/or other components

3.10.3.3

manifold

pipe bracket

interface between the rail vehicle pipework and an associated component or group of components
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3.10.3.4
distributor valve
triple valve

local brake control device (3.10.1.12) to control a pneumatic output pressure as an inverse function of
the variation of a brake pipe pressure (input pressure)

Note 1 to entry: The distributor valve is capable of providing graduated application and graduated release.

Note 2 to entry: The triple valve is capable of providing graduated application and direct release (see 3.8.13).

Note

3 to entry: It can include additional features (e.g. a relay function, accelerator function).

3.10
brak
devi
the b

Note

3.10
elect
contj
prop,
loop

Note

3.10
relay
devi

contj

Note

3.10
load
relay
vehid

3.10
load
devi

Note

3.10
aver
valvg

3.5

e pipe accelerator

e connected to the brake pipe that, in response to a brake control signal, assiststhe pr
rake control signal throughout the train by locally venting the brake pipe

1 to entry: This applies to service or emergency brake control signals.

3.6

ro-pneumatic converter

‘ol device, or combination of devices for converting an electrical brake control inpu
prtional or inversely proportional pneumatic output signal/that operates using eith
or open-loop principle

1 to entry: The control signals can employ analogue or digital conversion techniques.

3.7

 valve

e where the output pressure or flow amplifies the control pressure signal(s) from
‘ol devices

1 to entry: Control pressure can also beufeferred to as “pilot pressure”.

3.8

dependent relay valve

valve where the output pressure or flow amplification corresponds to the signal com
le load sensing equipment

3.9
sensing equipment
e, or combinatiomrof devices, that provides an output signal corresponding to the vehi

1 to entry:Tis can be continuously variable or a simple changeover signal.

3.10
age pressure valve

bpagation of

[ signal to a
er a closed-

pne or more

ng from the

tle load

res or flows

1which the output pressure or flow is the mean of two or more input control pressu

3.10.3.11
averaging relay valve
average pressure valve incorporating a relay valve function

3.10.4 Brake control and/or system energy lines

3.104.1
brake pipe

BP

trainwide brake control line in an indirect pneumatic brake system

Note 1 to entry: For trains without main reservoir pipe or for specific operations such as rescue, the brake pipe is
also the pneumatic brake energy supply line.

©ISO
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normal working pressure
operating pressure in the brake pipe at trainwide brake control device level when the brakes are not

applied

Note 1 to entry: The normal working pressure at a trainwide brake control level is defined for example:

for Europe, in EN 14198(2;
for China, in TB/T2951.1[€];

for Japan, in JRIS R 1612[Z] and JRIS R 16138,

3.10.4.3
main reser
main air suf
MRP
trainwide p

3.104.4

Voir pipe
ply pipe

heumatic energy supply line used for various pneumatic systems

brake cylinder pipe

pipe convey

3.10.4.5

pneumatic
assembly of
vehicle to th

Note 1 to ent
two adjacent

3.10.4.6
end cock
cock used td

Note 1 to en
coupling whe

3.10.4.7
power supj

ing fluid to and from one or more brake cylinders

half coupling
components used for connecting the brake pipe (BP) exmain reservoir pipe (MRP) of
e BP or MRP, respectively, of an adjacent rail vehicle

ry: Pneumatic half couplings can also be used for,connecting other pneumatic functions bet]
rail vehicles.

enable or interrupt the continuity.6f the brake pipe or main reservoir pipe

ry: It also facilitates safe coupling and uncoupling by venting air pressure in the pneumati
n the end cock is in the interruptposition.

ly train line

trainwide energy supply line eofiveying electric energy

3.10.4.8
control tra
trainwide c

Note 1 to ent

n line
ntrol lile when the technology/media is electricity

ry: Control train line can be used, for example:

h rail

ween

C half

to contr

for door

18
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as an emergency brake loop;

for traction control;

control.
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3.10.5 Friction brake system components

3.10.5.1

brake actuator

device or assembly of components consisting of e.g. a brake cylinder, levers, calipers, slack adjusters to
convert a pneumatic or hydraulic pressure into a brake application force

Note 1 to entry: The slack adjuster is often incorporated in the brake cylinder.

3.10.5.2
brake cylinder

devicewsedin a brake actuator to convert a pneumatic or hvdraulic nressure into a force
r 7 r

Note |l to entry: An active brake cylinder is one in which an input pressure increase causes a cprresponding
increpse in output force.

Note |2 to entry: A passive brake cylinder is one in which an input pressure increasé causes a cprresponding
decrdase in output force.

3.10{5.3
spring-applied brake actuator
devige that generates a braking force using energy stored in a compressed spring

Note [l to entry: In some cases, the spring applied principle is used instéad of the air or hydraulic prefsure applied
prindfiple for the service, emergency and/or safety braking.

3.10)5.4

tread brake unit
typelof brake unit used in a tread brake system which-consists of a brake cylinder, slack adjuster, brake
block and its holder, transmission, reaction and fixation elements, and which can be mounted/removed
as a gomplete assembly

Note |l to entry: Slack adjuster regulation can be'but is not always integral to the unit.

3.10{5.5

disc prake unit
type| of brake unit used in a disc brake system which consists of a brake cylinder, slgck adjuster,
brakg pads and their holder,transmission, reaction (caliper) and fixation elements, and which can be
mounted/removed as a complete assembly

3.10{5.6

slack adjuster
devige to compensaté wear of brake blocks, wheel tread, pads, discs, and brake rigging or brake caliper
pivots, for maintaining the correct operating clearance between brake pads and disc or brjake block(s)
and yheel

Note [l t6entry: Slack adjusters may be fitted separately in the brake rigging as independent devicep.

Note 2 to entry: Wear compensation is generally automatic.

3.10.5.7

brake rigging

assembly, usually of links and levers, in a friction brake system acting between one or more brake
cylinder(s) and the brake blocks and/or brake pads

Note 1 to entry: When associated with a disc brake, the term "brake caliper” or "caliper assembly" may be used.

Note 2 to entry: The rigging can (but does not always) amplify the magnitude of the brake cylinder output force.
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er

configuration of links and levers for transferring the force from the brake actuator (e.g. brake cylinder)

to the brake

pads and disc

Note 1 to entry: It may include force amplification.

Note 2 to entry: It also refers to a disc brake unit where the force generated by the actuator is directly applied to
the brake pads and disc without amplification or transmission device.

Note 3 to entry: The term “caliper assembly” is sometimes used when one actuator applies the brake pads on
more than one disc.

3.10.5.9
brake disc
rotor having
establish a |

Note 1 to ent

3.10.5.10

friction fac
surface of a
the interfac

3.10.5.11

brake block

friction elen|
Note 1 to ent

3.10.5.12
brake pad
friction eler
braking ford

Note 1 to ent

3.10.5.13

I one or more co-planar annular friction faces on to which brake pads are applied'in ord
raking torque

y: The brake disc is used to dissipate braking energy.

P
brake disc, brake pad, brake block, magnetic pole shoe or end piece (3.10.5.16) that pro
e for transferring the brake application force

nent(s) that exerts a brake application force to thewheel tread to generate a braking fqg

Fy: Friction element is an assembly of friction magerial and an associated fixing element.

hent(s) that exerts an application:force on one friction face of a brake disc to gener
e

Fy: Friction element is an assefably of friction material and an associated fixing element.

brake block holder

device that {

3.10.5.14

ixes the brake bloek-n position and transmits the application force to the brake block

brake pad holder

device that

3.10.5.15

ixes thebrake pad in position and transmits the application force to the brake pad(s)

pole shoe

er to

rides

rce

ate a

friction element of a magnetic track brake that produces the braking force on top of the rail

3.10.5.16
end piece

friction element of a magnetic track brake that is a specially shaped pole shoe used to guide the magnet

when attrac

20

ted to the rail
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3.10.6 Brake system energy storage

3.10.6.1

main reservoir

container designed to store air under pressure for train brake systems that use pneumatic control and/
or actuation

Note 1 to entry: The air in the main reservoir is also used by other pneumatic systems.

3.10.6.2

brake supply reservoir
auxi IZIY'-‘II reservolr
contginer designed to store air under pressure which is protected and dedicated for use ll)y the brake
systgms on the rail vehicle

Note|1l to entry: When used in systems with triple valve or distributor valves, it isygéenerally known as an
“auxiliary reservoir”.

Note 2 to entry: Separate brake supply reservoirs may be provided for different brake systems.

3.10{6.3

distributor control chamber

A-chamber

dedi¢ated air volume connected to, or part of, a brake distributer'valve

Note |l to entry: The pressure in the control chamber is compated to the local brake pipe pressufe within the
distributor valve and used to determine the distributor valve output pressure.

3.10/6.4

contyol reservoir
contdiner designed to store compressed air, theolume of which is intended to cause a desirgd pressure/
timing characteristic

Note [l to entry: When used in a driver’s brake valve, as a brake pipe pilot pressure storage, it is alsg known as an
“equglizing reservoir”.

3.10{7 Compressed air supply

3.10{7.1

air dryer
devige to remove moisture from compressed air (to the level specified) for use by the brakq system and
othel pneumatic systems

3.10{7.2

liquid separator
devige t@ remove oil and water from compressed air (to the level specified) for use by the brake system
and (I)ther pneumatic systems

3.10.7.3
aftercooler
device used to reduce the temperature of the air following compression

3.10.74

safety valve

valve in a system which opens in order to prevent the compressed air pressure exceeding a specified
value
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3.10.8 Ancillary air system equipment

3.10.8.1

drain valve

drain cock

device through which undesired liquid (mainly oil and water) can be expelled from a compressed air
system

Note 1 to entry: Typically, a drain valve is either automatically or manually operated, whereas a cock is manually
operated.

3.10.8.2
vent valve
vent cock
device used|to expel air from a compressed air system

Note 1 to entfy: Typically, a vent valve is either automatically or manually operated, whereas a . cock is marually
operated.

3.10.8.3
isolating cqck
manually operated device used to either allow or prevent the passage of"air between one part of a
system and pnother part

Note 1 to entfy: When in the closed position, the output side may be vented:

Note 2 to entfy: It may be fitted with a latching handle to keep it in the open or closed position.

3.10.9 Hydraulic pressure supply

3.109.1
hydraulic pump
machine uspd for increasing the pressure of fiydraulic fluid used by the brake system and ¢ther
hydraulic sylstems

3.10.9.2
pressure limiting valve
valve in a hydraulic system which opens to prevent the pressure exceeding a specified value

3.10.10Hand brake equipment

3.10.10.1
hand brake
parking brake system.that generates a braking force for a parking purpose only by human effort

Note 1 to entfy:Itican use components of other brake systems.

3.10.10.2
hand brake wheel
parking brake demand device for a hand brake, whereby the human effort is converted into a torque

3.10.11Parking brake equipment

3.10.11.1
spring-applied parking brake actuator
device that generates parking brake application force using energy stored in a compressed spring

3.10.11.2

manual release for spring-applied actuator

local mechanism that enables brake release by human effort when a remote method of release is not
available
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3.10.11.3

anti-compound device

device that prevents the simultaneous implementation of two brake application forces by one brake
actuator (e.g. the service and parking brake)

3.10.11.4
scotch
device positioned between wheel and rail, used to prevent rail vehicle or train movement

3.10.11.5
brake slipper

devig
frict

v

on between itself and the rail
3.11 Wheel slide protection (WSP)

3.1111
wheel slide
condjition where the circumferential speed of a wheel or wheelset is lowerthan the true trgin speed

3.11)2
trueftrain speed
instantaneous train speed over the ground

3.11{3
circiumferential speed
tangential speed at the wheel tread due to the rotation of the wheel

3.114
wheel slide protection system
WSP
system designed to make the best use>of available wheel-rail adhesion during braking (when the
availpble adhesion is less than the wheel-rail adhesion demanded)

©n

Note [l to entry: In some cases, it improves the available wheel-rail adhesion for the following whee

3.11}5
wheel rotation monitoring
WRM
system that continuodsly monitors wheel or wheelset rotation and indicates any rotation apomaly

3.1116

wheel lock
condfition ofwheel slide when the wheel or wheelset ceases to rotate during braking, whil¢ the train is
in metion

3.12 Types of brake test

3.12.1

routine brake test

procedure that is made regularly and in specified operating conditions, in order to verify the correct
operation of the brake system

3.12.2

static brake test

procedure carried out on a stationary train in order to verify the correct functionality of the brake
system and/or to determine its static braking performance (e.g. parking brake)
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3.12.3

dynamic brake test
procedure carried out on a moving train in order to verify the correct functionality of the brake system
and/or to determine its dynamic braking performance (e.g. stopping distance)

4 Symbols and abbreviated terms

For the purposes of this document, the following symbols and abbreviations apply.

a

ETCS

EBCL

24

deceleration, expressed in metres per second squared (m/s2)

Spé

ting

ed, expressed in metres per second (m/s)

e, expressed in seconds (s)

distance, expressed in metres (m)

European train control system

emergency brake confidence level
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Annex A
(informative)

Delay time and build-up time for brake application

100
b

time

delay time (3.6.12)

build-up time (3.6.14)

response time (build-up) (3.6.16)

equivalent response time (3.6.22)

deceleration/force/pressure, in %

Employed when the braking parameter build-up has been substantially achieved (typical values f
et out in [SO 24221).

Figure A.1 — Delay time and build-up time for brake application

Employed for the commencement of braking (typical values for a and b are set out in 1SO 24221).

or a and b are
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10

time
release

release

responsg time (release) (3.6.17)
deceleration/force/pressure, in %

Employ
Employ

set out in ISO 24221).

Annex B
(informative)

Delay time and release time for brake release

Helay time (3.6.13)
ime (3.6.15)

bd for the commencement of release (typical values for c and d are set out in ISO 24221).
bd when the braking parameter-release has been substantially achieved (typical values for c and|d are

Figure B.1 = Delay time and release time for brake release
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Annex C
(informative)
Brake chart
T1 T2 T3 T4
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Key Q
T1 ldentificat'o?gtche need for a brake application s, free running distance (3.6.2)
T2 [nitiati a brake demand Sy, build-up distance (3.6.3)
T3 fo ?ﬂcement of a brake application s¢  braking distance with a fully-established brake (3.6.4)
T4 f@-established brake (3.6.1) s,  braking distance (3.6.5)
t.  reaction time (3.6.11) s stopping distance (3.6.8)
t, delay time (3.6.12) . freerunning acceleration (3.6.27)
t;, build-up time (3.6.14) a,, increasing brake deceleration (3.6.28)
t,  response time (build-up) (3.6.16) a;  deceleration with a fully-established brake (3.6.29)
t;  braking time with a fully-established brake ag braking deceleration (3.6.30)

(3.6.18)

t braking time (3.6.19) a  mean deceleration (3.6.34)

t stopping time (3.6.21)

Figure C.1 — Application: stopping
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