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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD 1SO 22752:2021(E)

Railway applications — Bodyside windows for rolling stock

1 Scope

This document defines the classification, technical requirements, and markings for the following
bodyside windows:

a) ¢tandard windows:

1) standard fixed windows;

2) standard movable windows;
b) ¢mergency windows:

1) emergency escape windows;
1) emergency access windows.

NOTH In certain situations, emergency escape windows and.'emergency access windows gre the same
windpw.

This|document applies to bodyside windows constructed from glazing materials only.

This| document sets out requirements that apply~to the glazing with its associated mounting
arrapgement.

This|document applies to all windows mounted to the side of all types of railway vehiclgs, including
heavly and urban rail vehicles. This includes windows mounted on the side of saloons, restayirant/buffet
cars,|vestibules, toilets, driving cabs, cteéw compartments and technical rooms.

This|document does not apply to on-track machines.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requireniénts of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 3917:2016, Road vehicles — Safety glazing materials — Test methods for resistance to radiation, high
temperature, humidity, fire and simulated weathering

ISO 7892:1988, Vertical building elements — Impact resistance tests — Impact bodies and|general test
procedures

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

©1S0 2021 - All rights reserved 1
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31
bodyside w

indow

glazing unit (3.3) or window unit (3.2), with its mounting arrangement, fitted to the side of a vehicle,
including the cab

Note 1 to entry: Mounting arrangements can include frames, rubber gaskets, adhesives, etc.

Note 2 to entry: Some types of windows do not have frames. In this case, the glazing unit and the window unit are
the same concept.

3.2
window un

it

assembly of

3.3

glazing uni
assembly of]
spacer bar

Note 1 to ent

a glazing unit (3.3) with a set of frames for mounting to the car body shell

k

Fy: An example of a glazing unit is given in Figure 1.

e

N 2

A / —3
/

bf the vehicle
f the vehicle
zing material
zing material
9) (if any)

hr (if any)
(340) (if any)

one or more sheets of glazing material (3.4), including any interlayer, edgé-seal (3.10

Key

A exterior

B interior

1 outergld
2 innergla
3 cavity (3
4  spacerb
5 edge sea
3.4

Figure 1 — Example of glazing unit

glazing material
material that allows the transmittance of light

3.5

tempered glass
toughened glass
glazing material (3.4) consisting of a single layer of glass which has been subjected to special thermal
treatment to increase its mechanical strength and to condition its fragmentation after shatter

Note 1 to entry: Semi-tempered glass is not considered as tempered glass or toughened glass in this document.

2
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[SOURCE: ISO 3536:2016, 2.2, modified — The term "toughened safety glass" has been replaced by the

term

s "tempered glass" and "toughened glass"; in the definition, "or chemical" has been de

treatment; Note 1 to entry has been added.]

3.6
lami

nated glass

leted before

assembly consisting of one sheet of glass with one or more sheets of glass and/or plastic glazing sheet
material joined together with one or more interlayers

Note

[SOURFF" ISO 12543-1:2011 2 1 modified —Note 1 to entrv has been added ]

1 to entry: The interlayer holds together when the laminated glass is shattered.

3.7

insu
glazi
dehy]

3.8
spac
mech

3.9
cavit
spac

3.10
edged
hern
betw

Note

dependent upon the processing method.

Jating glazing
ng unit (3.3) assembled such that the cavity(ies) (3.9) are maintained in,a)perman
dration

er system
lanical system between glazing materials (3.4) to create the cavity(3.9) for insulating g

y
e between two sheets of glazing material (3.4) in insulating glazing (3.7)

seal
etic sealing at the periphery of two glass sheets of insulating glazing (3.7) to main
een them

1 to entry: The terms “weld” and “welding” can be used instead of “seal” and “sealing”

ent state of

lazing (3.7)

tain the gas

respectively,

ded and the

[SOURCE: ISO 19916-1:2018, 3.3, modified — In the definition, "of insulated glazing" was ac
word “vacuum” has been changedito“the gas”.]

3.11

dew point

temperature at which déw-or frost first occurs in the cavity (3.9) of insulating glazing (3.7)
3.12

polylorganics glass

glazing material(3.4) made of transparent plastics such as polycarbonate and polymethyl methacrylate
3.13

display window

g[aZI a-lnit ('2 '2] or window unit. ('2 7\ with its mr\nnhng qrrqngnmnnt‘ which is mounted t

the side of

the Vehlcle through which persons out51de the train can receive visual information

3.14

movable window
glazing unit (3.3) or window unit (3.2) with its mounting arrangement which can be opened

3.15

peripheral area

area

bounded within 150 mm of all edges of a glazing unit (3.3)

Note 1 to entry: If an area obscured by internal panels is more than 150 mm from the edge of the glass, then the
entire obscured area is considered as a peripheral area.

Note

©ISO

2 to entry: See Figure 2.
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3.16

primary area
area of a glazing unit (3.3) which passengers and staff can look through

Note 1 to entry: The primary area of a glazing unit is the area bounded within the peripheral area. In case of non-
transparent windows, the primary area is not applicable.

150

e
150

Dimensions in millimetres

Key

1  primary

2 peripher
3 edgeofg

3.17

design speg
maximum (
manufactur

3.18
normal mo
window unit]

3.19

hrea (3.16)
bl area (3.15)
lass

rd

perable speed to be established"in vehicle performance design defined by the

Figure 2 — Primary area and peripheral area

er and/or operator

e

(3.2) or glazing unjt {3.3) in an undamaged condition

degraded mode

window unit
glazing matd

(3.2) or glazing unit (3.3) with broken external glazing material (3.4) and scratched

brial (3.4)

4 Techn]

jcal and test requirements

train

nner

4.1 General

Unless set out in the technical specification, the tests described in this document for a window design
to be used in additional designs of a train, or a variation of a train design, do not need to be repeated if
the following criteria are met:

— the window design has already been demonstrated to conform with the requirements of this
document;

— the window design and its mounting to the train have not changed.

The window design shall include dimensions, mounting arrangements and glass composition.

© IS0 2021 - All rights reserved
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If specified in the technical specification, the use of simulation to demonstrate conformance with
the following test requirements is allowed, provided that simulation process and results have been
validated against physical tests.

Table 1 sets out the relevant requirements and clauses for glazing types and window systems.

Table 1 — Requirements and clauses for glazing types and windows

Tem- |} . minated | Insulatin
No. | Test type Requirements pered 1NE | Window a
glass glazing
glass
Static strength of window (4.2.2) M b
Aerodynamic fatigue loading (4.2.3) M ¢
3 ) Impact of small particles 0
External impact|from track (4.2.4.1)
performanceI t of 1 missil
mpact of small missiles d
4 (4.2.4) (4.2.4.2) 0 0
5 Safety |Shock resistance |forlaminated glass (4.2.5.3) M
6 (4.2.5) for tempered glass (4.2.5.4) M
7 Fragmentation for tempered glass (4.2.6) M
8 Internal Soft body Pendulum test (4273) M b
9 impactresistance | Passenger containment test 0e
(4.2.7) (4.2.7.4, Annex D)
10 Emergency function (4.2.8) Mf
11 Appearance defects (4.3.1) M8
12 Durability of the edge seal by M
climatic test (4.3:2.2)
13 Resistance to ultraviolet M
) . radiation test (4.3.2.3)
Quality |Durability (4.3.2) - -
14 Resistance to high temper- M
ature test (4.3.2.4)
Resistance to humidity test
15 (4.3.2.5) M
16 Adhesive bonding (4.3.3) M
17 Watertightness (4.4.1) Mh
18 ) Durability test for movable window (4.4.2) M
Function - - -
19 Optical distortion (4.4.3) M8
20 Dew point (4.4.4) M
M mandatory
O optiefial
a  Depending on the type of glazing used, the individual tests are added to the test on a completed window.
b In case of rubber mounting. Optional for all other cases.
¢ It is not necessary for trains whose design speed is <100 km/h. It is optional for trains whose design speed is from
>100 km/h to <140 km/h.
d  The test procedure set outin Annex C is primarily undertaken for windows consisting of tempered glass on the exterior
side and laminated glass on the interior side of the vehicle.
¢ The test should be carried out if the window is in the form of rubber mounting.
f The test shall be carried out if the bodyside window is equipped with an emergency function.
g  For finished glazing composition.
b Itis not necessary if the window is sealed to the car body with adhesive bonding.

© IS0 2021 - All rights reserved 5
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4.2 Safety

4.2.1 General

There shall be no sharp edges in exposed (accessible) areas in order to avoid injury to personnel and

passengers.

4.2.2 Static strength of window

4.2.2.1 Purpose

The bodysid
case of bodyj
(e.g. rubber
the loads. St

4.2.2.2 Td
This test sh{

The test shd
vehicle.

4.2.2.3 T

A pressure
applied for 4

The pressur

4.2.2.4 Aq

The window
of the press

If the windo|

4.2.3 Aer

e windows shall not be pushed out of its mounting by leaning or impact of persons.\
side windows, where passengers can fall out of the vehicle due to their positioninger'd
mounting systems), it shall be demonstrated that these bodyside windows canlwithg
atic strength test shall be applied to rubber mounting bodyside windows.

st specimen
111 be conducted on the window with the largest surface area mounted on the vehicle.

1l be conducted on the window in its installed state represéntative of its mounting o

st procedure

bf 5 000 Pa shall be applied uniformly on the glazing unit. The direction of the pre;j
his test shall be set out in the technical specification.

e shall be applied for a period of 60 s.

ceptance criteria

r shall remain in its mounting arrangement without any disengagement during applic
ire.

w is composed of laminated glass, fractures of one or more sheets of glass is acceptabl

pdynamic fatigueloading

4.2.3.1 Purpose

The purposg

demons

b of this-test is to:

trate the performance of the window in service when subject to aerodynamic loads ind

n the
bsign
tand

h the

sure

htion

D

uced

by tunnl

oottt TG trot oy

check that there is no damage to the spacer bar and the edge seals of the insulating glazing;

4.2.3.2 Requirements

The window shall withstand alternating positive and negative pressure loads.

The test sha

1l be undertaken subject to the technical specification or as set out in Annex A.

check that there is no defect on the mounting arrangement, caused by repeated pressure loading.

If the test is undertaken as set out in Annex A, the pressures, stages, including the application of the
water spray, and degraded mode (where applicable), shall be based on the vehicle's design speed.

© IS0 2021 - All rights reserved
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The pressures and the number of cycles defined in Annex A are intended to represent the whole design
life of the window.

4.2.3.3 Testspecimen

The aerodynamic fatigue loading test shall be undertaken for the largest window. Each type of window
(fixed window, window with emergency function, movable window) shall be taken into account.

The determined test specimen(s) shall be defined in the technical specification.

4.2.3.4 Test equipment

The [test equipment shall be configurable to apply the required pressure loads, sign
frequencies.
The test equipment shall be capable of measuring deflection of the glass andvtlhte framsg

loading tests.
The test equipment shall be capable of spraying water during the loading(tests, where appl

An example of the equipment that can be used is shown in Figure A.1%
4.2.3.5 Testprocedure

4.2.3.5.1 Normal mode
The gerodynamic fatigue loading test shall be undertaken for the window in normal mode.
NOTE1 Normal mode refers to the window specinmién tested without any damage.

The following procedure should be followed:

NOTE 2

I:easure the dew point in accordange’with 4.4.4;

ount the test specimen in aymanner which is representative of the mounting arrangg
yindow on the vehicle;

the test equipment shall'undergo a period of stabilization before commencement of the

¢ach pulse shalkstart with a zero-pressure differential across the test specimen;

there shall'be no dwell period at the points of maximum and minimum relative pressur
$pecimen;

hl type and

during the

cable.

bment of the

test;

load the test specimen according to the values of the specific test stage as set out in Talle A.1;

e on the test

he specified

ilt ispermissible for the first 200 pulses in the test sequence to deviate by up to 5 % from

it vatues:

measure the deflection of the inner glazing material of the specimen at its centre when stability has

been reached at each test stage for 2 min;
where applicable, spray the test specimen with water during the final hour of the test;

the volume flow rate for the water spray shall be 2 1/min/m?;

measure the dew point of the specimen at the end of the test;

The water spray test is not required if the window is sealed to the car body with adhesive bonding.

— check and record any defects or failures for each layer of the glazing unit and its mounting

arrangement after the test.

© IS0 2021 - All rights reserved
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ort shall include the following elements, as a minimum:
istory of the pressure pulses;

istory of the central deflection of the glazing material.

4.2.3.5.2 Degraded mode

The aerodynamic fatigue loading test may be undertaken for the window in a degraded mode.

The degraded mode test can be carried out after the normal mode test. The test for the window in the

degraded m
4.2.3.6 Ad

4.2.3.6.1
The window

The glazing
completion

The maximy

There shall

The dew pol

4.2.3.6.2

There shall
completed f

decanbe carried outassetoutinthe technical cpnr‘ifir‘nfinn orassetoutinTable A 1

ceptance criteria

Normal mode
shall not break at any point during and upon completion of the test.

unit or the window unit shall not disengage from its mounting at afiy’point during and
pf the test.

m deflection values of the centre of the glazing are set outin Table 2.

Table 2 — Deflection

Dimensions in millimetres

Minor dimension of tl}e glazing unit Makimum central deflection
(length or width)
<350 5
350 to 600 7
600 to 1000 10
~1000 Minor dimension ‘1
100

pe no water ingress if the‘water spray test is conducted.

nt of the specimenshall meet the requirements according to 4.4.4.

Degraded niode

be no deterioration in the constituent elements of the window, with the exception of {
hr testpurposes.

ipon

hose

te‘the degraded elements for test purposes, the inner glazing material shall not cra

ck or

With regard

break if it is monolithic tempered glass. If the inner pane consists of laminated glass, the propagation of
cracks is allowed but the pane shall not detach from the window.

The propagation of cracks on the outer glazing material is permitted.

No glazing material shall detach from the window unit throughout the test.

© IS0 2021 - All rights reserved
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4.2.4 External impact performance

4.2.4.1 Impact of small particles from track

4.2.4.1.1 Purpose

The purpose of the test defined in Annex B is to assess the anti-fracture performance of the window,
when subjected to frequent external impacts (e.g. small particles, gravel or ballast).

4.2.4.1.2 General

Body
the t

This

4.2.4

If thq
glazi

4.2.4
The {

4.2.4

424
The

when subjected to external impacts from’small missiles, for passenger protection. The tes

tore

4.2.4
Body
This

The
glasg

4.2.4

side windows shall withstand external impacts from projectiles, which can include
rack.

requirement is deemed to be fulfilled by performing the prescribed test in Annex B.

.1.3 Test procedure

test of external impact from track small particles is conducted, it'shall be conducted
ng material in accordance with Annex B.

.1.4 Acceptance criteria

icceptance criteria of tests are set out in Annex B.
.2 Impact of small missiles

.2.1 Purpose

purpose of the test defined in Annex C is to assess the window's external impact |
present a large projectile thrown By a strong adult.

.2.2 General

side windows shall withstand external impacts from projectiles.

requirement is deemed to be fulfilled by performing one of the prescribed tests from /

fest procedure-set out in Annex C is primarily undertaken for windows consisting
on the exterior and laminated glass on the interior of the vehicle.

.2.3_\{Test procedure

ballast from

pn the outer

erformance
is intended

Annex C.

bf tempered

If th

test of extermal-impactfronr stmattmissites s comducted; it shatt-becomducted ot

window in accordance with Annex C.

Where a window is tested, the projectile shall strike the external glass surface.

4.2.4.2.4 Acceptance criteria

The acceptance criteria of tests are set out in Annex C.

4.2.4.3 Choice of tests

It is not necessary to perform both tests.

©ISO
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The test performed in accordance with 4.2.4.1 or 4.2.4.2 should be indicated in the technical
specification.

If supported by additional justification or evidence, another test option (including another test method
or exemption of the test) can also be set out in the technical specification.

4.2.5 Shockresistance

4.2.5.1 Purpose

To demonstrate impact performance, individual sheets of glazing material shall be able to withstand
foreseeable impacts.

This gives ah indication of the quality of the glazing material fabrication.

4.2.5.2 General

The proposed test is to drop a steel ball with defined mass from a defined height-ento the centre df the
glazing material.

The mass fof the steel ball and corresponding drop heights are set out in 4.2)5.3 and 4.2.5.4.

The shock resistance test shall be conducted on six separate test specimens.
The test specimen shall be 300 mm x 300 mm and representative of the glazing unit.

The supporting fixture should be in accordance with ISO 35372015, 6.2.3. Other equivalent suppofting
fixtures may be used.

4.2.5.3 Test for laminated glass

The test shall be conducted at 20 °C £ 5 °C. The test specimen shall be conditioned at this tempergture
for at least 4 h before testing. Subject to the-technical specification, the test may be conducted oyer a
range of terhperatures. For each selected test temperature, the test specimen shall be conditionged at
that temperhture for at least 4 h beforetesting.

A solid, smopth steel ball with a mass of 500 g 310 g and a diameter of approximately 50 mm, shgll be

dropped from a height of 4 m 525 mm.

The drop height shall be measured from the lowest point of the ball to the upper surface of the test
specimen.

The shock r¢sistance test on laminated glass shall be conducted on six separate test specimens.

A test specillnen shall be deemed acceptable if it meets the following requirements:

a) the steel ball shall not penetrate the test specimen;

b) the mass of glass fragments produced from the opposite side of the impact surface shall not exceed
20 g.

A minimum of five test specimens shall pass the test.

If fewer than five test specimens satisfy the requirements above, an additional test shall be carried out
on a further six test specimens from the same production batch. All six of the new set of test specimens
shall meet the requirements.

10 © IS0 2021 - All rights reserved
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4.2.5.4 Test for tempered glass

A solid, smooth steel ball with a mass of 500 g 310 g and a diameter of approximately 50 mm, shall be
dropped from a defined height, depending on the nominal thickness of the glass, as set out in Table 3.

The drop height shall be measured from the lowest point of the ball to the upper surface of the test
specimen.

Table 3 — Steel ball drop height for tempered glass

The s
A tes
A mi

If fey
furth
meet

4.2.6

4.2.6

The |
glazi

4.2.6
The {
Fori

Forl
of tel

The {
The {

Nominal thickness, t Steel ball drop height
mm m
t<4 0,9
t=4 1,1

hock resistance test on tempered glass shall be conducted on six separate test specim|
t specimen shall be deemed acceptable if it is not broken by the steelball.
himum of five test specimens shall pass the test.

ver than five test specimens are deemed acceptable, an additional test shall be carr
er six test specimens from the same production batch. All'six of the new set of test spe
the requirement.

Fragmentation for tempered glass

.1 Purpose

burpose is to avoid passenger injury when the tempered glass is broken, in extreme c
ng breakage at the interface with passengers, even outside emergency situations.

.2 Test procedure
est shall be conducted onithe tempered glass of each nominal thickness installed on t}
hsulating glazing, each/glazing material which contains tempered glass shall be subjec

hminated glass-niade of tempered glass, it is not necessary to perform separate tests fg
mpered glass:

est shall'\be'conducted on four separate, initial test specimens.

estspecimens shall be full-sized glazing material.

ens.

jed out on a
rimens shall

hses such as

e vehicle.
t to the test.

r each layer

The
deno

R el 111 fa¥Wal £ +1 1 —] 1 41 . 1 £ 1 z
PUIIIL O IHIIPdUU SIIdITN DT ZU HIT TTOIIT UIC TUITECES T TU ST d1UITE LI LTIILT CIITIC U1 LT g1d Z1

ted by Item 3 in Figure 3.

ng material,

The impact point can be the geometric centre of the glazing material, denoted by Item 4 in Figure 3, if
set out in the technical specification.

© IS0 2021 - All rights reserved
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Key

1 centreline

2 testspedimen

3 point of jmpact at the longest edge
4  point of {mpact - centre

d 20mm

Figure 3 — Pointof impact

4.2.6.3 Acgceptance criteria

A test shall be deemed to have given.a satisfactory result if fragmentation meets the following
conditions.

a) The number of fragments in any*50 mm x 50 mm square shall not be fewer than 40 for glass|with
a nominal thickness = 4 mm,/and shall not be fewer than 15 for glass with a nominal thickness
<4 mm

b) For the purposes of d@),-a'fragment extending across a side of a square shall count as half a fragient.

c¢) Fragmeptationshall not be checked in a strip 20 mm wide round the edge of the test specimeng. The
purpose of this.strip is to represent the frame of the window. Fragmentation shall not be chgcked
within g radius of 75 mm from the point of impact.

d) When afragment extends beyond the excluded area, only the part of the fragment falling outside of
the area shall be assessed.

e) Fragments of an area exceeding 300 mm? shall not be allowed except in the parts defined in c).

f) No fragmentlonger than the values in Table 4 shall be allowed except in the areas defined in c).

12 © IS0 2021 - All rights reserved
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Dimensions in millimetres

Nominal thickness Fragment length Fragment length
for flat glass for curved glass
<5 100 100
5 40 45
30 45
>8 20 45
NOTH Fortempered glasswithra tiickmess =5, and witichr inctudes sections with fatamd
the gqpality of tempering is limited by the current technical capabilities of manufacturing facilities. ]|

fragment length for this type of glass is 100 mm.

The {
The {

only

If th
spec

The {

4.2.7

4.2.7

The
capa

The
rolls

4.2.7

one test specimen fulfils the criteria as set out in Table 5.

bre are two test specimens that fulfil the criteria set out in JTable 5, then two ad
mens from the same batch shall be tested.

wo new test specimens shall fulfil the criteria as set out iinTable 4.

Table 5 — Deviation'criteria

Nominal thickness
. Maximum number of fragments and lengths
(in mm)

5
6
8

Maximuntef 4 fragments between 40 mm and 75 mm

Maximum of 4 fragments between 30 mm and 75 mm

Maximum of 4 fragments between 20 mm and 50 mm

Internal soft body impa¢t resistance
.1 Purpose

ble of withstanding impacts when a person accidentally crashes against the window u

bassenger containment test is an option to check the performance in the scenario tha
over and\derails.

.2~ \General

est is deemed to be successful if all four test specimens fulfil the criteria set out in Tah

est is deemed successful if three of the four test specimens fulfil the criteria set out in

rurved areas,
he maximum

le 4.

Table 4 and

Hitional test

purpose of the intefnal soft body impact resistance test is to ensure that the bodyside window is

nit.

[ the vehicle

Bodyside windows shall withstand human impacts from the inside on a large impact surface area.

It is mandatory to fulfil the requirements for glazing units or window units installed with rubber
mounting.

This requirement is deemed to be fulfilled by performing one of the prescribed tests from 4.2.7.3 or

4.2.7

4.

It may be set out in the technical specification that neither the test from 4.2.7.3 nor 4.2.7.4 needs to be
applied if supported by additional justification or evidence.

©ISO

2021 - All rights reserved
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4.2.7.3 Pendulum test

4.2.7.3.1 Requirements

If a passenger containment test is fulfilled, it is recommended not to undertake this test.

The test shall be conducted on the smallest bodyside window installed on the vehicle, where the
shortest dimension is > 400 mm or a standard test specimen of 400 mm x 400 mm. Where the smallest
dimension is < 400 mm, this test is not required.

The pendulum test shall be conducted on test specimens that are representative of the mounting of the

bodyside wirrdow totheveticte:

4.2.7.3.2
The impactd

Alternativel
taking into 4

4.2.7.3.3

The test sha
of the body¢

The bodysid
displacemer

4.2.7.3.4
The penduly
The drop he

4.2.7.3.5 |

The impactq

The glazing

4.2.7.4 Pg
Annex D sh3

The objectiy

[y, other types of impactor may be used if they are defined in the technical specificg

mpactor

r should be a large soft impact body in accordance with ISO 7892:1988, 3.3

iccount the intended impact energy derived from the methods specified in this docum

[est equipment

|| be conducted on a specimen mounted to a support whichis representative of the mou
ide window to the vehicle.

le window and its anchorages shall be fixed such that the fixing points shall avoid
It when the bodyside window is submitted to impact.

[est procedure
m test procedure shall be conducted ifraccordance with ISO 7892:1988, 4.1 and 4.5.
ight, H, shall be 1 200 mm.

Acceptance criteria
r shall not penetrate the-glazing unit.

unit or the windowinit shall not disengage from its mounting structure.

ssenger containment test
11 be applied, if set out in the technical specification.

e ofithis test is to demonstrate acceptable containment performance.

tion,
bnt.

hting

any

This test should only be performed on bodyside windows whose glazing units consist of insulating
glazing with toughened glass as an external glazing material and laminated glazing material as the
interior layer.

This test should only be undertaken on the largest bodyside window.

4.2.8 Emergency function

4.2.8.1 Purpose

An emergency window provides a specific type of emergency exit and/or access on the vehicle. To
ensure the emergency window can be used as a clearway for evacuation and/or access within the ruled
time, the emergency function test is undertaken.

14
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4.2.8.2 General

Where bodyside windows are equipped with an emergency function, the following requirements shall
be fulfilled.

For the emergency window for the driver’s cab and staff compartment, it should provide a minimum
clearance (free area) of 2 000 cm? with a minimum inner dimension of 400 mm.

For the emergency windows for passenger areas, the dimension of the opening should be at least
550 mm x 700 mm.

The tests do not need to be repeated if the main emergency escape function is unchanged for emergency
windows with different dimensions.

The glazing units or window units can be mounted to a test frame when the tests are-und¢rtaken. It is
not necessary for the glazing unit or window unit to be tested as installed to the car body side. The test
is nof required to be undertaken on a complete vehicle.

4.2.8.3 Emergency escape function
The inimum quantity of test specimens shall be two.

For dach test, the opening time (breakage/glazing unit ejection/iwindow unit ejection) of ain emergency
window from the inside to the outside shall not exceed 60 s.

This|shall be demonstrated by a practical test carried..out by one male and one female, with the
equipment available to passengers onboard the vehicle.dn order to make sure that the functjon is usable
for a]l ranges of people, the height of the female testet'should be less than 1 650 mm?Y.

Emergency escape test windows shall be mountéd at a height corresponding to the nomjnal relative
heiglt of the installed bodyside window corresponding to the vehicle floor.

4.2.84 Emergency access function
The minimum quantity of test specimens shall be one.

The ftime and method to create' an opening suitable for access shall be specified in the technical
specification. The time to create an opening suitable for access should not exceed 60 s| using tools
typidally available to rescue services.

Emergency access testspecimens shall be mounted at a height corresponding to the nomjfinal relative
height of the installed bodyside window from the minimum station platform height used fegularly for
the intended sefyice.

4.2.8.5 , Acceptance criteria

All speeimens tested shall meet the requirements listed in 4.2.8.3 and 4.2.8.4.

4.2.9 Guidance on the application of adhesive films

Where an adhesive film is applied to a single layer of toughened glass on the surface of the window,
consideration should be given to ensure that the mechanical and safety performance of the window is
not compromised.

1) 1650 mmisthebody height of P95 of smaller type or P5 of larger type of world-wide human body measurements
(see ISO 15537:2004, Table 2).
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4.3 Quality
4.3.1 Appearance defects

4.3.1.1 General

Appearance defects (blemishes) are characteristics of one of the following elements or processes during
manufacture:

— glazing material;

— interlayr;
— assembly;

— handling.

4.3.1.2 Visual inspection procedure for appearance defects

Glazing shall be inspected in a darkened test chamber equipped with a, ¥ertical luminous scfeen.
Visual inspgction of the light from the luminous screen passing through the glazing shall be usged to
determine if there are defects in the glazing. If defects are found, their_fype and size shall be recqrded
and the accpptability of the glazing determined. The typical test arrangement is shown in Figure 4.
An alternatjve method for the visual inspection with a luminous:board set up is shown in Annlex E.
Other testirlg arrangements which can get equivalent results canybe adopted subject to the techfnical
specificatiof.

Dimensions in njetres

0,25
/

s
73
(Fa) ‘ D | -909 m
3 \ i 0,25 0,25
\ / A / LN
A B /%,—w_
C
a) Viewfrom the inspector's position b) Top view
Key
A glazing

B  luminous screen

C inspector

Figure 4 — Device for checking the appearance, front view and top view
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The luminous screen shall be NCS© S 7502-B2) grey or equivalent. The use of any other luminous screen
arrangement including screen colour shall be part of the technical specification.

The glazing shall be assessed with the following procedure.

The recommended size of the inspection zones is 0,5 m x 0,5 m.

The

The glazing shall be positioned parallel to the luminous screen at a distance of 3 m or less. The
inspector shall inspect the glazing perpendicularly to the luminous screen. Slight inclination of the
glazing may be added to prevent the specimen from falling.

The glazing shall be clean, dry and free of deposits of material or fluid that can affect the inspection.

The luminous screen shall provide a uniform light level of at least 500 1x measured at the location
here the glazing is to be inspected.

he inspector shall be positioned behind the glazing at a distance between*1,0 m to 1,5 m.
Iternatively, the inspector shall be positioned at a distance defined in the technical specification.

he glazing shall be divided into enough inspection zones to cover the entire surface of the glazing.
nspection zones should be arranged to minimize overlapping.

he examination duration shall be determined based on the surface area of the glazing and the
umber of divided inspection zones with approximately 10/S\per zone.

The inspector shall examine the complete glazing surface by looking through each inspection zone
in turn. The inspector shall change position while madintaining the distance to the $pecimen as
fequired to look through each inspection zone perpéendicularly to the luminous screen

The position of any suspect points identified diiring the examination shall be noted.

inspector shall remain in the test chamber for the duration of the visual inspection.

At the end of the visual inspection, if anytsuspect points have been identified, the inspecftor shall re-

exanpine the glazing to analyse them and to classify them in accordance with 4.3.1.3.

Only|features identified as suspect.points during the visual inspection shall be analysed and classified.

The

Tablg¢s 6 and 7 aresused to classify defects according to their characteristics.

.1.3 Definition and classification of defects

‘riteria set out in 4.3.1.4'shall be used to determine if the glazing is acceptable.

In addition, the)following defects are allowed in a 20 mm wide peripheral zone relative tq the edge of

the laminated-glass:

ll)ubbling;

interlayer shrinkage;
opacity of the interlayer;

impressions made in glazing by the tips of the tongs (local deformation, iridescence and hairline
scratches);

impressions made by bending tools.

2)

NCS, Natural Colour System is a trademark of a product supplied by the NCS Colour AB Stockholm, Sweden. This

information is given for the convenience of users of this document and does not constitute an endorsement by 1SO
of the product named. Equivalent products may be used if they can be shown to lead to the same results.
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NOTE

Sharp edge
eliminate thj

Table 6 — Classification of defects

Defects

Range

Point defects:

Bubble:

Air pocket, sometimes coloured, entrapped in glazing

0,8mm<d<2mm

Impurities:

Small impurity in glazing or interlayer, or an embedded
particle

0,8mm<d<2mm

Cpat-

dpotT

Liocal translucent area on interlayer

0,8mm<d<2mm

Surface defect:

Blemish caused by minor impact or abrasion (e.g. between
wo sheets of material during storage)

—+

0,8mm<d<2mm

he sides of a scratch.

inear defects: Defects where the length to width ratio is high. The dimension/given is
e direct distance between the extremities of the defect. There shall be no.chipping along

ine scratch or other linear defect detectable by touch

13 mm <d €40 mm

13 mur<'d £ 40 mm

int, fibre, hair:

longated impurity trapped between glazing ply and inter-

Li
t
t
F
Print of attenuated (repaired) scratch
L
E
layer when laminating

13mm <d <40 mm

freak, mark (drag) trace:

Vhitish area in the interlayer, hardly detectable under

total surface < 800 mm?

dge defects:

S
V
daylight condition
H
P

oint defects: chips, impacts

—

psult of the loss of small fragments-from the edges, not
tally eliminated by grinding

ot

Imm<d<2mm

—

inear defects: chips, burns, lack of grinding

<25 mm per defect,

Summation <25 mm/m

Optical distortion isrnotincluded in 4.3.1. The requirements for optical distortion are set out in 4

mounting of the glazing.

18

[ON]

5 that can cause injury when fitting the glazing shall not be accepted. The grinding to
ese defects\¢an extend up to 10 mm from the edge of the glazing if it is not visible after|final
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Table 7 — Classification of screen-printing defects

Defect Range

Impurities under silk screen: 1,5mm<d<3mm
Dot fade-out:

Visual inspection shall confirm that the uniformity of the
dot fade-out pattern is acceptable and any irregularity does
not attract the eye at 1,5 m from the product

1 2 Defect: missing dot or oyef-
— OO lapping
oo
Key
1 hole

2 dividing point

Solid colour surface:

Circular-type defect:

O 2mm<d<4mm

d

Linear defect:

S=LxT , 20 mm? < S < 80 mm?
with

~
T<1mm

S

Defects on the edge of the solid colour surface:

Inner edge (nearest to visio

=

L area):
2mm < P <3 mm and
:§ )| 10 mm <L <40 mm
o Outer edge:

P <5 mm peripheral

4.3.1.4 Defect acceptance criteria

The namber of identified defects classified according to Tables 6 and 7 shall not exceed the following
limits:

— for the visible area of the glazing, a maximum of three defects within any circular area of diameter
100 mm shall be permitted;

— amaximum of six defects within 1 m? shall be permitted;
— for the non-visible area of the glazing, no specific defect acceptance limits shall apply.
NOTE Non-visible area is covered when the glazing is in a mounted position.

If the size of a defect exceeds the upper value of the appropriate range defined in Tables 6 and 7, the
glazing shall not be accepted.

©1S0 2021 - All rights reserved 19
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An accumulation of defects occurs if four or more negligible defects are all at a distance less than
200 mm from each other. An accumulation of defects shall be considered equivalent to a single defect
for determining conformity to the acceptance limits given above.

4.3.2 Durability (weather-resistance)

4.3.2.1 General

Durability of the edge seal by climatic test shall be conducted for glazing units containing insulating
glazing.

The following durability tests shall be conducted for glazing units containing laminated glass:
— resistarjce to ultraviolet radiation;
— resistance to high temperature;

— resistarce to humidity.

4.3.2.2 Durability of the edge seal by climatic test

The durability of the edge seal by climatic test for insulating glazing majbe undertaken in accordance
with ISO 20492-1, or as set out in Annex F or similar standards.

The selected test shall be defined in the technical specification.

4.3.2.3 Resistance to ultraviolet radiation test

The resistance to ultraviolet radiation test for laminated glass shall be undertaken on threq test
specimens ih accordance with ISO 3917:2016, Clause._6:

After the ulfraviolet radiation test, the luminous-transmittance value for each specimen shall be at|least
95 % of its driginal value.

4.3.2.4 Resistance to high temperature test

The resistarjce to high temperature test for laminated glass shall be undertaken on three test specifnens
in accordan¢e with ISO 3917:2016, Clause 7.

After the high temperature'test, no bubble or other defect shall be observed more than 15 mm [from
an uncut edge, 25 mm froiwa cut edge or more than 10 mm away from any cracks which can deyelop
during the tgst.

4.3.2.5 Re¢sistance to humidity test

The resistance‘to humidity test for laminated glass shall be undertaken on three test specimehs in
accordance with ISO 3917:2016, Clause 8.

After the humidity test, no change, such as bubbles, separation of materials or loss of transparency
according to ISO 3538:1997, 5.1, shall be observed more than 10 mm from an uncut edge or 15 mm from
a cut edge.

4.3.3 Adhesive bonding

Where adhesives are used, they shall be compatible with other systems as defined in the technical
specification.

Specific requirements for the compatibility of adhesives used to secure the bodyside glazing unit or
window unit to the car body are not set out in this document.

20 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=98f2a9b4505ea0e9b6f7456f44bc8a36

ISO 22752:2021(E)

The adhesives and sealants shall not generate any adverse effects on the bonding and sealing
performance.

Bonding shall be done in accordance with relevant national or regional standards. If no such standards
exist, other procedures may be requested in the technical specification.

4.4 Function

4.4.1 Water tightness

4.4. 11— Generat

The purpose of the water tightness test on a window unit is to demonstrate its ‘water tightness
performance.

The yater tightness test shall be undertaken following one of the following methods:
— as setoutin 4.4.1.2;

— according to national standards or regulations;

— as set out in the technical specification.

Thistest is not required if the glazing unit is mounted with adhesive bonding.

The yater tightness test shall be undertaken for movable windows regardless of mounting|methods.

4.4.1.2 Test parameters and procedure

The pntire surface of the window shall be sprayed with water homogenously throughoyt the entire
duration of the test.

Full ¢one nozzles shall be used for this'test.
The water being sprayed onto theitest specimen shall overlap with at least one other nozzle.
The yvater flow rate shall be atleast 30 1/min/m?2.
The yater's minimum pressure shall be 200 kPa.
The §pray angle shall'be 60° + 10°.

The maximum distance from the end of the nozzle to the surface of the test specimen shall be 500 mm.

The test speeimen shall be mounted to the test frame in a manner that will ensure that o water can
travél toithe internal surface via the mounting locations.

Th ;4 H H 1 A | J.1 1 | H H Tlheai 4+ i £ 4 4+ Lallls
e (est SPTLIIIITIT IS TTUSTU AITU TUTRTU A5 TIT STT VIL T TITT TS U dTITUTCITUTTTITPTT ATUT T 5 1TAdTT U

e above 0 °C.

Requirements for equipment to evacuate water from the bodyside window are not set out in this
document.

The test arrangement in Figure 5 can be used as a reference.
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\\‘/
,'/ \‘-

7

\\"'/,
AN

Key
A water spfray angle

L  distancelfrom the nozzle to the test specimen
1 testspedimen

2 nozzles

3 vehicle or mock up

Figure 5 — Water tightness test arrangement

The following shall be carried out:
— spray the externahsurface of the test specimen;

— maintain the'water spray for 600 s;

— stop thd.water spray;

— check the test specimen for water leaks;

— note any defects.

4.4.1.3 Acceptance criteria

There shall be no visible trickles of water on the internal surface of the test arrangement.
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4.4.2 Durability test for movable windows

4.4.2.1 Force requirements

The force for opening and closing a movable window shall be measured and recorded separately before
the durability test.

The force required to operate the moving window shall meet the following requirements:

a) amaximum force of 100 N to fully open a movable window;

b)  gmesdmumforce of 200 Ntofully close Louto be able tolock thewindow ifapplicable) a movable

............

fvindow in the passenger and staff area;

c¢) 4 maximum force of 100 N to fully close (e.g. to be able to lock the window, if applicabl¢) a movable
yindow in the driver's cab.

NOTH The force values set out can be achieved via one or two-handed operation by staff or pasgengers.

4.4.2.2 Testprocedures
For the durability test, one cycle is defined as one opening and closing’operation of the movgble window.
Each|cycle shall include the movable window's maximum range‘ef operation.

The period for one test cycle of the window shall be not mepeé than 30 s.

Each|cycle shall include a minimum pause time of 5 sidtthe end of the opening movement.
The movable window shall undergo one of the following numbers of test cycles:

a) For movable windows without a locking@echanism: 30 000 cycles.

b) For movable windows with a locking mechanism: 3 000 cycles.

NOTH Alocking mechanism requires a staff key to lock or unlock the window to allow operatio

B

In cake of the automatic test equipment, the locking mechanism may be tested separately.
After completing the sele¢ted number of test cycles, the following tests shall be undertaker:
— g water tightnesstest in accordance with 4.4.1;

— the force testas set outin 4.4.2.1.

4.4.3 Optical distortion

4.4.3.1- General

Significant optical distortion can cause passenger discomfort by affecting the appearance of an object
or landscape viewed through the window. The test method in this document shall be used to measure
the maximum value of optical distortion to control the optical quality of the window.

4.4.3.2 Requirements
The test shall be carried out in accordance with Annex G.
Table 8 sets out the maximum permitted distortion values for the test specimen.

For glazing types not specified in Table 8, the test requirements shall be set out in the technical
specification.
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Table 8 — Quality classification for glazing types

Dimensions in millimetres

Quality s Maximum permitted value Maximum permitted value
Examples of application : -
level for primary area for peripheral area

1 Flat monolithic glass panes 7,2 14,4

2 Flat laminated glass panes 7,2 14,4

3 Flat insulating glass panes 7,2 28,8

Uniformly curved glass panes 2

4 with radius 21 000 mm 9,6 38,4
a2  For unifofmly curved glass panes, this can include monolithic, laminated, and insulating glass panes.
4.4.4 Dew point
The dew point test shall be undertaken on a minimum of five insulating glazing units.
The dew pojint of the cavity shall be less than or equal to —35 °C. The dew point may be less than or
equal to -5(Q °C if set out in the technical specification.
5 Marking
The window shall be permanently marked. The marking shall be readable without viewing aids.
For glazing|units or window units of display windows, markings shall be subject to the spgcific

requiremen

Unless sped

marking, as

the dat

informa

vehicle;

EXAMPLE

glass as the ihtermediatelayer, and poly organic glass on the interior of the vehicle: "L - T - P".

arefere|

24

the iden

the typd

for insy

s in technical specifications or drawings.

a minimum:
tifiable code or logo of the window supplier;

e of manufacture (month and thejlast two numerals of the year or a code by which
tion can be identified);

 of glass, "L" for laminated glass, "T" for tempered glass, "P" for poly organics glass;

lating glazing, the order of the marking shall be from the exterior to the interior g

A type of triplelayered insulating glazing consisting of laminated glass at the exterior, tem

nce to this’"document, e.g. ISO 22752:2021.

ified in the technical specification, the following information shall be included i the

this

f the

bered
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Annex A
(normative)

Values for the aerodynamic fatigue loading test

Table A.1 — Values for the aerodynamic fatigue loading test 2

Degign speed Pressure Frequency b
f trai q y Wave Number of Water
train Test mode
Pa Hz shape cyeles spray
km/h
100 <v<160 normal mode +1 900 3 sinusoidal 1200 000 No
1 +1 500 6 sinusoidal 100 000 No
normal . .
160 <v <200 mode 2 +2 500 3 sinusoidal 1000000 No
3 +1 500 6 sinuseidal 100 000 Yes
1 +3 000 1,5to 6 sinusoidal 1000000 No
normal . .
2 +4 000 1,5to 6 sinusoidal 200000 No
200 <v<300 | mode
3 +3 000 1,5to6 sinusoidal 100 000 Yes
degraded mode +4 000 1,506 sinusoidal 200 No
1 +4 500 1$5to 6 sinusoidal 1000000 No
normal ; )
2 +6 000 1,5to 6 sinusoidal 200000 No
300 <v<400 | mode
3 +4. 500 1,5to 6 sinusoidal 100 000 Yes
degraded mode +6 000 1,5to 6 sinusoidal 200 No
a  The values specified in this table may not be-applicable if the technical specifications set out requirements for pressure
and frequency values.
b The test frequency should be set out in the technical specification.
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Figure A.1 — Example of test equipment foraerodynamic fatigue loading test
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(normative)

ISO 22752:2021(E)

Test method of external impact performance (small particles from

track)

B.1 | General

Tabl¢ B.1 provides an example of train and recommended projectile speed values,’ Alternjative values

can e required in the technical specification.

Table B.1 — Projectile speed based on the vehicle’s design speed

Train design speed
Projectilesspeed
km/h
v<130 Optional
130 <v <200 126km/h (35 m/s)
v=200 140 km/h (39 m/s)

B.2 | Apparatus

The $pecimen is placed on a steel rigid supportiwith a cut-out of 460 mm x 460 mm. A cofinter-frame,
formfing a stop, holds the specimen against its’four sides (see Figure B.1).

A hard (hardness 46 Shore), 2 mm thick.and 20 mm wide rubber (e.g. neoprene) strip is plaged between

the support, the counter-frame and the’sample. The overlap with the edge is 20 mm.

The ¢ounter-frame forming a stop'is applied and held in place so as to provide moderated|clamping of
the spmple without deformation’(6 N - m clamping) by means of at least two attachment points per side.

© IS0 2021 - All rights reserved
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Dimensions in millimetres

counter
rubber s

impact

1

2

3 support
4

5 specime
a

The sped

B.3 Projg¢

The project

— T —
\ﬁ WZ_‘
N—
1 _
\

S S

V=) (Va)

~ <

4

frame
[rips 20 x 2

h @

pctile

with a nomi

nhalimass of 20 g

imen can be tempered glass or laminated glass or insulating glazing.

Figure B.1 — Specimen arrangement

le (see Figure B.2) is made of aluminium alloy according to ISO 6362-2, grade AW-20[17 A,
g. The material may be replaced by one with similar properties.

It is defined by the following dimensional characteristics.
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B.4

Firinfg occurs ata temperature of 20 °C * 3 °C once the specithens have been conditioned to a {
of 2Q °C for 6 h. If it is specified in the technical specifieation, the test can also be undertz
speclmens at 0 °C = 3 °C.

NOTH It is possible to measure the temperatur@,using sensors, in order to confirm that th
specimen reaches the target temperature. The duration is reduced accordingly.

The
The

projgctile speed is measured 2 500 mm from the mouth of the gun.

The

B.5
The
The
The

B.6
The

ISO 22752:2021(E)

Dimensions in millimetres

A

| —

D
90°
21101
19,5+ 0,05

Figure B.2 — Projectile
Operating mode

projectile is launched perpendicularto.the glass, at its centre, with the tip facing forw3

firing distance, measured from(the mouth of the gun to the point of impact, is 5 5
impacted face shall be the\outer face of the glasses mounted on the vehicle.

Test specimen

test specimemshall be an outer glazing material or a glazing unit.

profile of the edges of the specimen shall be identical to that of the glass as it is manufa

nominal dimensions of the specimen shall be (500 mm * 2,5 mm) x (500 mm # 2,5 mm).

emperature
1ken for test

e core of the

rds.
DO mm. The

ctured.

Acceptance criteria

impact resistance shall be inspected visually.

The test shall be conducted on six test pieces, and the results shall be deemed as acceptable if the
following conditions are satisfied:

a)
b)

‘)

no more than one test piece is broken;

if there are two test pieces broken, it is necessary to carry out an additional test on another six test

pieces from the same production batch, and the number of broken test pieces shall be z

€ero;

if the measured projectile velocity is more than 10 km/h higher than the test velocity, the test

result may be set aside if the test specimen is broken.
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Annex C
(normative)

Test method of external impact performance (small missiles)

C.1 Test conditions

The test prd
and laminat

Six specime
temperaturg

Three succd
test require
for impact by

C.2 Test

The specimd

The specimg
their install

Samples thg
condition fo

The geomet
divided by §
determined

C.3 Temj

For the high
for a minim

the glazing @init shall notbe lower than +35 °C at the time of the test.

For the low

cedure is primarily undertaken for windows consisting of tempered glass on the ext
ed glass on the interior of the vehicle.

hs shall be tested. Three specimens shall be tested at high temperatures and‘three a
s in accordance with the requirements of C.3.

ssive test procedures at high temperature and at low temperature(that conform wit
ments shall be required to demonstrate that an acceptable level of performance is ach
y small missiles by the window glass across a representative temperature range.

Specimen
ns tested shall be an actual glazing unit, which is to’he’installed in the vehicle.

bns shall be tested with both sheets of glazing material installed in a manner represe
bd condition.

t are to be tested shall be mounted for testing in a manner representative of the inst
I the complete unit.

Fic centre of the specimens shallbg'determined. In the case of glazing units which are
flazing bars, a worst-case position or positions for the effective geometric centre shg
prior to testing.

|

perature

temperature tests, the specimens for testing shall be heat soaked at a minimum of +
um period of6:\h immediately preceding the test. The temperature of the inner surfg

temperature tests, the specimens for testing shall be heat soaked at a maximum of -

for a mini
when inst

:l]r;d in the test apparatus, shall be allowed to increase to give a nominal temperature ollr

mrpériod of 6 h immediately preceding the test. The temperature of the test spec

erior

t low

h the
eved

hting

alled

sub-
11 be

B5 °C
ce of

17 °C
imen,

0°C

of the inner surface. The temperature of the inner surface of the glazing unit shall not be higher than
0 °C at the time of the test.

In these circumstances, “inner surface” refers to the surface of the glazing unit that is exposed to the
inside of the vehicle.

C.4 Impact test

The projectile used for these tests should be a solid steel ball of a mass of 0,25 kg + 2 g. Other types of
solid ball may be used taking into account the intended impact energy.

For testing glazing units which contain laminated glass, the steel ball shall be travelling at a speed of

100 km/h +

30

3 km/h, at the point of impact.
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The specimens tested shall be orientated such that the ball impacts the geometric centre of the
specimens.

The specimens shall be tested in such a way that the projectile first strikes the sample perpendicular to
the surface of the glazing unit representing the outside of the vehicle.

The total amount of spall from the inner surface of each specimen shall not exceed 40 g.

C.5 Penetration

Under _the conditions of the high and low temperature requirements of Annex C, the steel ball shall
not fully penetrate the test specimen nor, in the case of laminated windows, rupture th¢ laminating
interflayer.

No part of the ball shall be exposed to the area representing the interior of the velticlé during the test.

C.6 | Integrity

In the case of insulating glazing units, there shall be no loss of structural integrity in fhe bonding
between the inner and outer glazing materials and spacer bars or apy-other fixing system between the
glazing unit elements.
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Annex D
(normative)

Passenger containment test

D.1 Test conditions

Windows th

Three succq
demonstrat

D.2 Wing

The window
the design)
installed in

The geomet
divided by §
determined

D.3 Temj

The temper
recorded fol

To ensure t
specified te}

D.4 Impa3d

To determine the containmenit performance of the window, each window shall be subjected t

following pr

at represent the production quality and construction shall be tested.

pssive test procedures that conform with the test requirements shall bg requirg
e that an acceptable level of containment performance has been achieved.

low test assembly

' test assemblies shall consist of complete window units including frame (if this is pg
nstalled in an assembly representative of the vehicle installation. The window unit m
hn appropriate section of the main vehicle structure wher€ this is available.

ric centre of the window shall be determined. In the tase of window units which are
rlazing bars, a worst-case position or positions for the effective geometric centre shg
prior to testing.

perature

hture at the time of testing shall be between 15 °C and 25 °C. The test temperature shg
each test.

mperature for a minimum period of 6 h immediately preceding the test.
ct testing

ocedure of tests’'which shall be undertaken in the following order:
hct of a stegl ball on the surface representing the exterior of the vehicle as set outin D.|

benduwlum impact from a height of 1 200 mm, with a nominal impact energy of 588,6 ], 4

d to

irt of
hy be

sub-
11 be

1l be

hat the windows for testing are correctly conditioned, they shall be heat soaked at the

b the

OT

-~

o the

répresenting the interior of the vehicle as set out in D.6;

a) theimp

b) a50kg
surface

c)

D.5 Steel

a concentrated perpendicular load of 0,8 kN on the interior surface as set out in D.7.

ball impact test

D.5.1 Test procedure

The ball shall have a mass of 5 kg and a diameter of approximately 107 mm, and a drop height of
4,5 m £ 0,2 m to the point of impact, or equivalently, a velocity of 34 km/h + 3 km/h at the point of

impact.

The ball shall impact the geometric centre of the glazing unit on the surface of the unit representing the

exterior of t

32

he vehicle.
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The initial impact shall be perpendicular to the surface of the specified pane.

D.5.2 Acceptance criteria

a) The ball shall not fully penetrate the glazing unit. No part of the ball shall be exposed to the area
representing the interior of the vehicle during the test.

b) The total amount of spall from the inner surface of the window shall not exceed 10 g.

D.6

Pendulum impact loads

D.6.

The
proc

The
ISO 7

| Apparatus and test procedure

complete pendulum test rig shall be according to the test equipment in 4.2.%3.3 {
bdure in ISO 7892:1988, 4.1 and 4.5.

pendulum impactor design, mass and mechanical characteristics) shall be as
892:1988, 3.3. Where a rigid suspension is used, it is permissible to €ither reduce the

impactor weights or to reduce the specified drop height to compensate for any change in ef

due {
valug

The
the i
toler]

The
freel
rang

The
with

D.6.

The i
The §

D.7

D.7.

o the suspension. The impact energy shall under all circumstanges be within *1 % of
 of 588,6 ].

window test assembly shall be installed in the test appdratus and rigidly clampg
mpactor strikes the geometric centre of the internal:face of the window test assem
hnce of 50 mm radially.

mpact shall be perpendicular to the surface ofthe specified pane. With the impad
y, the distance between the impactor and thesurface of the window test assembly sh
e 5 mm to 15 mm.

mpactor shall be raised to the specified height and released to fall with a pendulun
pbut initial velocity. The impactor shall strike the test assembly once.

2 Acceptance criteria
mpactor shall not penetrate the window test assembly.

rlazing unit or the window unit shall not disengage from its mounting structure.

Concentrated perpendicular load

I Testprocedure

ind the test

defined in
mass of the
Fective mass
the nominal

d such that
bly within a

tor hanging
all be in the

N movement

A coIcentrated perpendicular load of 0,8 kN shall be applied over an area of 100 mm x 10r) mm at the
cent i i i i

D.7.2 Requirements

a) Theload shall be maintained for a period of 60 s.

b) The glazing unit or the window unit shall remain fixed within its frame or retaining system.

D.8

Integrity

A compliant test procedure shall satisfy the requirements of D.5.2, D.6.2 and D.7.2.
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Annex E
(informative)

Alternative visual inspection procedure with a luminous board

E.1 General

This is an al|ternative method to the visual inspection method in a darkened chamber set out in 4.
and can be {

E.2

Glazing sho

source on tH

FigureE.1s

Key

o o w >

glazing

luminou
inspecto
addition

Visu]:l inspection procedure for appearance defects

ndertaken, if set out within the technical specification.

1d be inspected using a vertical luminous board behind the glazing with a second lumi
e ceiling, or beside the inspector.

hows the side view of a set up with a ceiling-mounted luminous'source.

Dimensions in nj

/N

0,6
1 1.2

b screen
-

hl ldminous source

nous

etres

Figure E.1 — Set up for visual inspection method (side view)

The vertical luminous board should consist of diffused fluorescent tubes spaced 250 mm to 350 mm
apart mounted on a matte black background.

The inspector should view the glazing perpendicularly from a distance of 1 m.

A second luminous source should be present on the same side as the inspector to provide illumination.

The second luminous board can be on the ceiling or mounted vertically.
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