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UNIFORM PROVISIONS CONCERNING THE APPROVAL OF
SAFETY GLAZING AND GLAZING MATERIALS

1. SCOPE

1.1, This Regulation applies to safety glazing and glazing materials intended for
Installation as windscreens or other panes, or as partiticning, on
power-driven vehicles and their trailers, to the exclusion however of
glass panes for lighting and light-signalling devices and instrument panels,
of special bullet-proof and aggression-resistant glass panes, and of
materials other than glass.

This Regulation does not concern the Installation of safety glazing and
glazing materials on power-driven vehicles and their trailers or double

windows.
2. DEFINITIONS
For the purpose of this Regulation :
2.1. *Toughened-glass pane® means a glass pane consisting of a single layer of

glass which has been subjected to special treatment to increase its
mechanical strength and to condition 1ts fragmentation after shattering;

2.2. ¥Laminated-glass pane" means a glass pane consisting of two or more layers
of glass held together by one or more interlayers of plastics material;
it may be -

2.2.1. “ordinary¥, when none of the layers of glass of which it is composed has
been treated; or

2.2.2. Vtreated™, when at least one of the layers of glass of which it is composed
has been speclally treated to .increase its mechanical strength and to
condition its fragmentation after shattering;

2.3. "Safety-glass pane faced with plastics material™ means a glass pane as
. defined.in 2.1. or 2.2, with a layer of plastics materi_al on its inner face;

2.4, *Glass-plastics pane® means a pane of laminated glass having “cne
layer of glass and one or more layers of plastics material, at least one of
which acts as interlayer. The plastics layer(s) shall be on the inner face
when the glazing is fitted on the vehicle;

2.5. *Group of windscreens® means a group comprising windscreens of differing
sizes and shapes subjected to an examination of their mechanical properties,
their mode of fragmentation and their behaviour in environmental-aggression

resistance tests;

2.5.1. “flat windscreen® means a windscreen exhibiting no nominal curvaturs
resulting in a height of segment greater than 10 mm per linear metre;

2.5.2. “Ycurved windscreen" means a windscreen exhibiting a nominal curvature
resulting in a height of segment greater than 10 mm per linear metre;




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

Rev.l1/Add.42/Rev.l

Regulation No. 43

page 2

2.6.

2.7.

2.7.1.

2.7.2.

2.8,

2.10.

2.11.

2.12.

2.12.1.

2.12.2.

2.4,

¥Double window" means an assembly of two glass panes separately instaliled
within the aume opening of the vehicle;

‘qublejglaZCd unit" means an assembly of two glass panes permanently
3s3sembled in manufacture and separated by a uniform gap;

"symmetrical double-glazing® means a double-glazed unit where the two
component glass.panes are of the same type (toughened, laminated, etc.) and
have the same principal and secondary characteristics;

“asymmetrical double-glazing” means a double-glazed unit where the two
component glass panes are of different type (toughened, laminated, etc.) or
have different principal and/or secondary characteristics;

"Principal characteristic® means a characteristic which appreciably modifies
the optical and/or mechanical properties of a glass pane in a way not
without significance to the function which the glass pane is to perform in a
vehicle. This term also covers the trade name or mark;

"Secondary characteristic® means a characteristic capable of modifying the
optical and/or mechanical properties of a glass pane in a way which is of
significance to the function which the glass pane is intended to perform in
a vehicle. The extent of such modification is assessed in relation to the
indices of difficulty; .

The term "Indices of difficulty" covers a two-stage grading system applying
to the variations observed in practice in each secondary characteristic. A
change from index '1' to index '2' indicates the need for additional tests;

"Developed area of a windscreen" means the minimum rectangular area of glass
from which a windscreen can be manufactured;

“Inclination angle of a windscreen® means the angle lncluded between on the
one hand a vertical line and on the other hand a straight 1line passing
through the top and bottom edges of the windscreen, both lines being
contained in a vertical plane containing the longitudinal axis--of the
vehicle;

Mcasurement of the inclination angle shall be performed on a vehicle
standing on level ground,-and in the case of a passenger-transport vehicle
the vehicle shall be in running order, shall be fully charged with fuel,
coolant and lubricant, and shall be equipped with tools and the spare wheel
or wheels (if they are provided as standard equipment by the vehicle
manufacturer); allowance shall be made for the mass of the driver, and also,
in the case of a passengern-transport vehicle, for that of one front-seat
passenger, the mass of the driver and that of the passenger each being
deemed to be 75 + 1 kg;

Vehicles equipped with hydropneumatic, hydraulic or pneumatic suspension or
with a device for automatic adjustment of ground clearance according to load
shall be tested in the normal running conditions specified by the
manufacturer;

"Height of segment 'h'® means the maximum distance, measured at right angles
approximately to the glass pane, separating the inner surface of the pane
from a plane passing through the ends of the pane (see annex 14, figure 1);

"Type of glass pane" means glass panes as defined in paragraphs 2.}. to 2.4,
not exhibiting any essential differences, with respect, in particular, to
the principal and secondary characteristics defined in annexes U to 12;
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2.1, 1. _Although a change in the principal characteristics Iimplies that the product
1s of a new type, it is recognized that in certain cases a change in shape
and dimension does not necessarily require a complete set of tests to be
carried out. For certain of the tests prescribed in the individual annexes,
gliss panes may be grouped if it is evident that they have similar principal
chnracteristics;

2.14.2. Glass panes exhibiting differences only as regards their secondary
characteristics may be deemed to be of the same type; certain tests may
however be carried out on samples of such panes if the performance of those
teats is explicitely stipulated in the test conditions;

2,15, "ourvature 'r'" means the approximate value of the smallest radius of arc of
the windscreen as measured in the most curved area.

3. APPLICATION FOR APPROVAL

3.1 The application for approval of a type of glass pane shall be sutmitted by
the manufacturer of the safety-glass pane or by his duly accredited
representative in the country where the application is made.

3.2 For each type of safety—glass’pane the application shall be acccapanied by
the undermentioned documents in triplicate and by the following particulars:

3.2.1. a technical description comprising all principal and. secondary
characteristics, and

3.2.1.1. in the case of glass panes other than windscreens, diagrams in a format not
exceeding A4 or folded to that format showing :

the maximum area,
the-smallest angle. between two adjacent sides of the glass pane,
the- greatest height. of segment, where applicable, '

3.2.1.2. in the case of windscreeus,

3.2.1.2.1. a 1list of the models of windscreens for which approval is sought,

specifying the name of the vehicle manufacturer and the type and
category of the vehicle. -

j.2.1.2.2. drawings on a scale 1:1 for M1 category and 1:1 or 1:10 for all other

categories, and diagrams of the- windscreen and its positioning in the-
vehicle in sufficient detail to show :

3.2.1.2.2.1. the position of the windscreen relative to the R point of the driver's

seat, where applicable,

3.2.1.2.2.2. the inclination angle of the windscreen,

3.2.1.2.2.3. the inclination angle of the seat-~back,

3.2.1.2.2.4. the position and size of the zones in which the optical qualities are

verified and, where appropriate, the area subjected to differential
toughening,

. the-developed ‘area of the windscreen,

the maximum height of segment of the windscreen, .
. the curvature of the windscreen (for windscreen-grouping purposes only),
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3.2.1.3: In the case of double-glazed units, diagrams in a format ngt exceeding A4 or

5.2.

5.30

5.3.]0

5‘1"

falded to. that format, showing, in addition to the information referred :to
in puaragraph 3.2.1.1. : ”

tha type of each component glass pane,
the type of sealing (organic, glass to glass/glass to metal),
the nominal width of the gap between the two glass panes.

In addition, the applicant for approval shall submit a sufficient number of
test pieces and samples of the finished glass panes of the models
consldered, the number being if necessary determined by agreement with the
technlcal service responsible for conducting the tests.

The competent authority shall verify the existence of satisfactory
arrangements for ensuring effective control of conformity of production
before type approval is granted.

MARKINGS

Every safety-glass pane, including the samples and test pieces submitted for
approval, shall bear the trade name or mark of the manufacturer. The marking
shall be clearly legible and indelible.

APPROVAL

If the samples submitted for approval meet the requirements of paragraphs 6
to 8 of this Regulation, approval of the pertinent type of safety-glass pane

shall be granted.

An approval number shall be assigned to each type as defined in annex 35,
7, 11 and 12 or, in the case of windscreens, to each group approved. Its
first two digits (at present 00 for the Regulation in its original form)
shall indicate the series of amendments incorporating the most recent major
technical amendments made to the Regulation at the time of issue of the
approval. The same Contracting Party may not assign the same number to
another type or group of safety-glass panes.

Notice of approval or extension of approval or refusal of approval of a

type of safety-glass pane pursuant to this Regulation shall be communicated
to the Parties to the Agreement applying this Regulation, by means of a form
conforming to the model in annex 1 - and its appendices - to this
Regulation.

In the case of windscreens, the notice of approval shall be accompanied by a
aocument listing every windscreen model in the approved group, together with
the characteristics of the group pursuant to annex 1, appendix 8.

There shall be affixed conspicucusly to every safety-glass pane and
double-glazed unit conforming to a type approved under this Regulation, in
addition to the marking prescribed in paragraph 4.1., an international

approval mark.
Any specific approval mark assigned to each pane forming a double-glazed

unit may also be affixed.
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This approval mark shall consist of :

a gircle surrounding the letter 'E' followed by the distinguishing number of

tha country which has granted approval

tha number of this Regulation, followed by the letter 'R', a dash and the
approval number to the right of the circle prescribed in paragraph 5.4.1.

The fellowing additional symbols shall be affixed near the above approval
mark :

in the case of a windscreen :

I. for toughened glass (I/P if faced) 2/

II. for ordinary laminated glass (II/P if faced) 2/
I{l. for treated laminated glass (III/P if faced) 2/
IvV. for glass-plastics glazing.

V. in the case of a glass-pane other than a windscreen covered by the
provisions of annex 3, paragraph 9.1.4.2..

VI. in the case of a double-glazed unit

VIT. in the case of uniformly-toughened glass panes which can be used as
windscreens for slow-moving vehicles which, by construction, cannot exceed

30 km/h.
The approval mark and symbol shall be clearly legible and be indelible.

Annex 2 to this Regulation gives examples of arrangements of approval marks.

GENERAL REQUIRBENTS

All glass, 1ncluding glass for- the manufactuze of windscreen.s, shall be such
that, in the event of shattering, the danger of bodily injury is reduced as
far as possible. The glass shall be sufficiently resistant to the indicents
likely to occur in normal traffic, and to atmospheric and temperature
conditions, chemical action, canbustion and abvasion.

Safety glass shall in addition be sufficiently transparenh ’ shall not: cause
any noticeable distortions of objects as seen through the windscreen, and
shall not give rise to any confusion between the colours used in
road-traffic signs and signals. In the event of the windscreen's shattering,
the driver must still be able to see thé road clearly enough to be able ta
brake and stop his vehicle safely.

1/ 1 for the Federal Republic of Germany, 2 for France, 3 for Italy, 4 for the
Netherlands, 5 for Sweden, 6 for Belgium, 7 for Hungary, 8 for Czechoslovakia, 9
for Spain, 10 for Yugoslavia, 11 for the United Kingdom, 12 for Austria, 13 for
Luxembourg, 14 for Switzerland, 15 for the German Democratic Republie, 16 for
_Norway, 17 for Finland, 18 for Denmark, 19 for Romania, 20 for Poland , 21 for
" Portugal. and: 22 fors-the Untorr-of Soviet. Social.tst Republies:.. Subsequent: numbers. -
shall:-be-assigned:-to other: countries:in the chronological- order: in which. they .
ratify-or. accede to the Agreement. concerning. the. Adoptiomn. of 'Uniform Conditions.
of:’Approval. and: Reciprocal Recognition of~Approval for Motor Vehicle Equipment -
and:'Parts;and the numbers thus assigned shall be communicated’'by the )
Secretary-General of the United Nations to tie Contracting Parties to the

. Agreement.

2/ As defined in paragraph 2.3
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7.7.
7.8.

7.9.
8.
8.1.
8.1.1.

8.1.1.1.

8.1.1.2.
8.1.2.

8.1.2.1.

8.1.2.1.1
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PARTICULAR REQUIREMENTS

All types of safety glass shall, depending on the category to which they
belong, comply with the following particular requirements

as regards toughened-glass windscreens, the requirements contained in
annex 4;

as regards uniformly-toughened glass panes, the requirements contained in
annex 5; ’

as regards ordinary laminated-glass windscreens, the requirements contained
in annex 6;

as regards ordinary laminated-glass panes other than windscreens, the
requirements contained in annex 7;

as regards treated laminated-glass windscreens, the requirements contained
in annex 8; '

as regards safety-glass panes faced with plastics material, in addition to
the relevant requirements listed above, the requirements contained in

annex 9;

as regards glass-plastics windscreens, the requirements contained in

annex 10;

as regards glass-plastics panes other than windscreens, the requirements
contained in annex 11;

as regards double-glazed units, the requirements contained in annex 12.

TESTS
The following tests are nrescribed in this Regulation :

Fragmentation test

The purpose of this test is :

to verify that the fragménts‘and splinters produced by fracture of the glass
pane are such as to minimize the risk of injury, and

in the case of windscreens, to check residual visibility after shattering.

Mechanical strength test

Ball-impact test
There are two forms of tests, one using a 227 g ball and one using a 2,260 g

ball. :

. - 227 g ball test : The purpose of this test is to assess the adhesion of
the interlayer of laminated glass and the mechanical strength of
uniformly-toughened glass.

8.1.2.1.2. - 2,260 g ball test : The purpose of this test is to assess

ball~-penetration resistance of laminated glass.
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8.1.2.2. Hendform test
Tha purpose of this test is to verify the glass pane's compliance with
requirements relating to the limitation of injury in the evert of impact of
the head against the windscreen, against laminated-glass panes or
glanss-plastics panes other than windscreens, or against double-glazed units

used in side windows.

8.1.3. Test of resistance to the environment

8.1.3.1. Teat of resistance to abrasion )
The purpose of this test 1s to determine whether the resistance of a

salety-glass pane to abrasion exceeds a specified value.

8.1.3.2. Test of resaistance to high temperature
The purpose of this test is to verify that no bubbles or other defects occur
in the interlayer in laminated glass or glass-plastics glazing whea exposed
to high temperatures over an extended period of time.

8.1.3.3. Resistance-to-radiation test
The purpcose of this test is to determine whether the light transmittance of
laminated-glass panes, glass-plastics panes or glass panes faced with
plastics material when exposed to radiation over an extended period of time
is significantly reduced thereby or whether the glazing is significantly
discoloured. : .

8.1.3.4. Resistance-to-humidity test
The purpose of this test 1s to determine whether laminated-glass panes,

glass-plastics panes or glass panes faced with plastics material will
withstand, without significant deterioration, the effects of prolonged
exposure to atmospheric humidity.

8.1.3.5. Resistance-to~temperature-changes test
The purpose of this test is to check that plastics material(s) used in

safety glazing as defined in paragraphs 2.3. and 2.4. above will withstand
the effects of prolonged exposure to extremes of temperature without
significant deterioration.

8.1.4. Optical qualities

8.1.4.1. Light-transmission test
The purpose of this test is to determine whether the regular transmittance

of safety-glass panes exceeds a specified value,

8.1.4.2. Optical-distortion test
The purpose of this test is to verify that the distortion of objects as seen
through the windscreen is not of such extent as to be likely to confuse the

driver.

8.1.4.3. Secondary-image-separation test
The purpose of this test is to verify that the angular separation of the

secondary image from the primary image does not exceed a specified value.

8.1.4.4, Identification-of-colours test
The purpose of this test is to verify that there is no risk of confusion of

colours as seen through a windscreen.

8.1.5. Burning-behaviour (fire-resistance) test
The purpose of this test is to verify that the inner face of a safety-glass

pane as defined in paragraphs 2.3. and 2.4. above has a sufficiently low
burn rate.
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8.1.6.

8.2.

B.2.1.

§.2.2.

. Teat of reaistance to chemicals

The purposa of this test i3 to determine that the inner face of a
satety~glasa pane as defined in paragraphs 2.3. and 2.4. above will
withstand the effects of exposure to chemicals likely to be normally present
or used within the vehicle (e.g. cleaning compounds) without significant
deterioration.

Teasts prescribed for glass panes of the categories defined in paragrachs
2.7. to 2.L, of this Regulation

Safety-glass panes shall be subjected to the tests listed in the following
table (see on page 9).

A safety-glass pane shall be approved if it meets all the requirements
prescribed in the relevant provisions referred to in the following table
(see on page 9).
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9.
9.1,

10.

10.1.

10.2.

10.3.
10.3.1.

10.3.2.

10.3.3.

10.3.4.

10.3.4.

10.3.06.

10.1“

. MODIFICATION OR EXTENSION OF APPROVAL OF A TYPE OF SAFETY-GLASS PANE

Every modification of a type of safety-glass pane, or in the case of
windscreens every addition of a windscreen to a group, shall be notified to
the administrative department which approved the type of safety-glass pane.
The department may then either :

consider that the modifications made are unlikely to have an appreciable
adverse effect and, in the case of windscreens, that the new type comes
within the approved group of windscreens, and that in any case the
safety-glass pane still complies with the requirements; or

require a further test report from the technical service responsible for
conducting the tests.

Comnunication

Confirmation or refusal of approval (or extension of approval) shall be
cammunicated by the procedure specified in paragraph 5.3. above to the
Parties to the Agreement applying this Regulation.

The competent Authority which has granted an extension of approval shall
enter a serial number on each communication of extension.

CONFORMITY OF PRODUCTION

Safety glazing approved under this Regulation shall be so manufactured as to
conform to the type approved by meeting the requirements set out in
paragraphs 6, 7 and 8 above.

To verify that the requirements of paragraph 10.1. above have been met,
appropriate checks on production shall be carried out.

The holder of the approval shall in particular :
ensure that procedures exist for effective quality control of the product,

have access to the equipment necessary for checking conformity to each
approved type,

record data of test reéults and make the annexed documents 1/ available for
a period to be determined in agreement with the administrative service,

analyse the results of each type of test to verify and ensure consistency of
the product characteristics, allowing for the variations in industrial

production,

ensure that for each type of product at least the tests prescribed in
annex 17 to this Regulation are carried out,

ensure that when any samples or test pieces show non-conformity with the
type of test concerned, further samples are taken and tested. All necessary
steps shall be taken to re-establish conformity in the production concerned.

The c:: atent authority may at any time verify the methods for checking
confor=._:r napplicable to each oroduction unit (see paragraphe 1.3.
of annex 17 to this Regulation).

-

-

</ Frawmentation test results shall be recorded even if no photographic print is
required.
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At every inspectlon, the test data and production records shall be presented
‘to the inspector.

Tho Lnspector may take samples at random to be tested in the manufacturer's
latioratory. The minimum number of samples may be determined in the light of
the results of the manufacturer's own checks.

When the quality standard appears unsatisfactory or when it seems necessary
to verify the validity of the tests carried ocut under paragraph 10.4.2., the
in:ipector may select samples to be sent to the technical service which
conducted the type approval tests.

The competent authority may carry out any test prescribed in this
Reyulation,

The normal frequency of inspection shall be 2 per year. If unsatisfactory
results are found during any of these inspections, the competent autherity
shall ensure that all necessary steps are taken to re-establish the
conformity of production as quickly as possible.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a type of safety-glass pane pursuant tg
this Regulation may be withdrawn if the requirement laid down in paragraph
10.1. above 1s not camplied with.

If a Party to the Agreement which applies this Regulation withdraws an
approval it had previously granted, it shall forthwith so notify the other
Contracting Parties applying this Regulation thereof by means of a copy of
a communication form conforming to the model in annex 1 to this Regulation.

-TRANSITIONAL. PROVISIONS.

As from the date of entry into force of Supplement 3 to this Regulation
in its original form, no Contracting Party applying this Regulation shall
refuse an application for approval under this Regulation as amended by
Supplement © 3 to the Regulation 1n its original form.

As from 24 months after the official date of the entry into force of
Supplement 3, the Contracting Parties applying this Regulation may refuse
to recognize the approval of safety glazing not bearing the symbols e
prescribed in paragraph 5.5. of this Regulation.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of the approval completely ceases to manufacture a type of
safety-glass pane approved in accordance with this Regulation, he shall
's0. inform the authority which—granted the approval, Upon receiving the
relevant communication, that authority shall inform thereof the ather
Parties to the Agreement which apply this Regulation by means of a copy
of a communication form conforming to the model in annex 1 to this
Regulation.
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NAMES AND ADDRESSES OF TECHNICAL SERVICES RESPONSIBLE FOR CONDUCTING
APPROVAL TESTS, AND OF ADMINISTRATIVE DEPARTMENTS

The Parties to the Agreement which apply this Regulation shall ccomrmunicate
to the United Nations Secretariat the names and addresses of the technical
services responsible for conducting approval tests and of the administrative
departments which grant approval and to which forms certifying approval or
extension or refusal or withdrawal of approval, 1ssued in other countries,
are to be sent.
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Annex 1

(Maximum format: A4 (210 x 297 mm)) 2/

Communication concerning: Approval,
Refusal of approval
Extension of approval,
Approval withdrawn
Production definitely

discontinued 1/
of a type of safety-glass pane pursuant to
Regulation No. 43

s o v e s

APProval NO. eeececenncecnens _ Extension NOL ..ceevivnenncnnen

1. Class of safety-glass pane feeceeresccescscas “ssesessessmann eesevestscantsnranan

2. Description of the glass pane : please refer to appendix 1, 2, 3, 4, 5, 6, 71/
and in the case of windscreens, the list conforming to appendix 8.

3. Trade name Or Mark feiceescsseaascos vesessscasescesna eetssecettses st nanansacsos

y, Manufacturer's name and addreSS fceeceevesccacenassscaacssesacssncsesascaasssssce

ees0ss00m0ss0ees R EE R NI I I IR R N I R E N ERRE R RN E R R NN NI N W

S. If applicable, name and address of manufacturer's representative fe..ciiieeecess

6. Subaitted :or approval Ofl feeececcniecenencssocccssocnancsonansnndaccas  cuseaes
7. Technical service responsible for conducting approval tests {i.ecesivaseaccccane
8. Date of report issued by that S3erviCe C.seceecsorscocsserecsssascsssssasaanncnva
9. No.of report issued by that service E"“"‘""""""""““"“““"ﬂ“"‘
10. Approval is granted/ret‘uaed/exterided/witbdrawn-l/

11. Reason(s) for extension Of apProval I....essesssssscsscsssssessssssncasccsssaces
12. ReMAPKS facceesactosrrsasssnsssssssseasestssnscensetosvsstsstvsssssnatincncsasss
13¢ Place f.cecsvesossosvonsonsansanas

14, Date f.ciiecesacnsnsssaccaccacsaas

15. Signature f...cceeeeveeccccoscssas

hich has granted
16. The list of documents filed with the adminis:ra;ive service |
approval and available on request is annexed to this cammunication.

1/ Strike out what does not apply.
2/ Name of Administratioa.
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Annex 1 - Appendix 1

TOUGHENED-GLASS WINDSCREENS

(Principal and secondary characteristics as defined in
annex 4 or annex 9 to Regulation No.43)

Approval No.: .. .iiiiieniannnee Extension Hoal.iciveenesenn.

Principal chanracteristics :

Shape CALCEBOrY «iceeesscccasasrsancscascnnsl
Thickness category ...sveceecoccncens esaesed
Nominal thlckness of the windscreen .......:
Nature and type of plastics coating(s).....:

Thickness of plastics coating(s) ...ceeeeeass

Sccondary characteristics @

Nature of the material (plate, float,
Sheet glaas).....‘.'.......‘...“..Q.0.0...:

Colouring of £la38 .cececsssssvccessescsnaet
Colouring of plastics coating(s) ....ccceeeas
Conductors incorporated (YES/NO)..cceeoeeast
Anti-glare strips incorporated (YES/NO)....:

Remarks

Documents attached : list of windscreens (see appendix 8).
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Annex 1 - Appendix 2

UNIFORMLY-TOUGHENED GLASS PANES

(Principal and secondary characteristics as defined in
annex S5 or annex 9 to Regulation No.43)

Approval No.f.i.eeiinenaananann Extension No. feeeemeoanannn

Prrincipal characteristics :

Other than windscreens (YES/NO) ceeeeeaen .

Windscrecn(s) for slow moving vehicles....:

Shape CaAtegOrY ..eeeresscenesncans fecenean t
Nature of toughening process .....c.ee.. el
Thickness Category .eecececeessrsasssssnessl

Nature and type of plastics coating(s)....:

Seccndary characteristices :

Nature of the material (plate, float,
Sheet glasSS)..eieecesecocescscosoosasnsaaed

Colouring Of glasSS cececvescvsccconnssasens
Colouring of plastics coating(s) eeesescaal
Conductors incorporated (YES/NO)eeeeeeoeess
Anti-glare strips incorporated (YES/NO)...:

Approved criteria :

Greatest area (flat glass)...eecececcacesel
Smllest angle ‘Il'.l.lll.....l..'.'.'.‘l.:
Greatest developed area (curved glass)....:

Greatest height of segment ..c.oceeseecesral

Remarks

Documents attached : list of windscreens (if applicable) (see appendix 8).
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Annex 1 - Appendix 3

LAMINATED-GLASS WINDSCREENS

(Prineipal and secondary characteristics as defined in
annexes 6, 8 or 9 to Regulation No.43)

Aps3rroval NO.lieeeeenseosnnenn Extension No.feesceceennens

Principal characteristics :

Number of layers of g1aSs .....ccceess cesal
Number of layers of interlayer ...........3
Nominal thickness of the windscreen ......:
Nominal thickness of interlayer(s) .......:
Special treatment of glasSs ...cevvacsaccaet
Nature and type of interlayer(s) .........:

Nature and type of plastics coating(s)....:

Scecondary characteristics :

Nature of the material (plate, float,
Sheet BlasSS).cecscessocscsoscascsasasssnnst

Colouring of glass (colourless/tinted) ...:
- Colouring of plastics coating(s) ...ceeeset
Conductors 1ncorporated (YES/NO)..eeevevs.:
Anti-glare strips incorporated (YES/NO)...:

Remarks

Documents attached : 1ist of windscreens (see appendix 8).
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Annex 1 - Appendix 4

LAMINATED-GLASS PANES OTHER THAN WINDSCREENS

(Principal and secondary characteristics as defined in
annex 7 or annex 9 to Regulation No.43)

Approvallo. T ieiniiieneneann ExtensionNo. :..... s eanen

r'incipal characteristics :

Number of layers of glass ....c.eevtaneenass
Number of layers of interlayer ...........:
Thickness category ..vieeeierencraeccanann :
Nominal thickness of interlayer{s) .......:
Special treatment of glass ......... cesraa :
Nature and type of interlayer(s) .........:
Nature and type of plastics coating{(s)....:

Thickness of plastics coating(s)..........:

Secondary characteristices :

Nature of the material (plate, float,
Sheel BlaSS).eeeesosssessssssessocncosnnsses

Colouring of interlayer (total/partial) ..:
Colouring of glasSs tcceeeeceesccscncooasces
Colouring of plastics coating(8) veeveneses
Conductoés incorporated (YES/NO).vevauvreos?
Anti-glare strips incorporated (YES/NO)...:

Remarks
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Annex 1 - Aopendix 5

GLASS~PLASTICS WINDSCREENS

('Principaland secondary characteristics as defined in
annex 10 to Regulation No.43)

Approval No. i{.ceeceiaienanan Extension No.leeeeeeeeanan

Principal characteristics

Shape Ccatepolry ceeeeeceaean sessscecacsssans
Number of layers of plasties........... ceel
Nomlnal thlckness of glass ....eevecseeasel
- Trentment of the glass (YES/NO) ....... ool
- Nomlnal thickness of the windscreen ......:

Nowinal thickness of the layer(s) of
plastics acting as interlayer ........e...:

Nature and type of layer(s) of plastics
acting as interlayer .....ececrecessacenaet

Nature and type of the outer layer of
PlasStlCa . .iceeernreacsscancscnscossacsnnsalt

Secondary characteristics :

Nalture of the matertal (plate, float,
Shael Blass).ee.veieeescecncoessnassesanaet

Colouring of glass ..c.ececccsnsescnceaneat

Colouring of the layer(s) of plastics
(total/partial) '.Q....."......0-“......:

Conductors incorporated (YES/NO).e.veeenass

- Anti-glare strips incorporated (YES/NO)...:

Remarka

Documenta attached : list of windscreens (see appendix 8).
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Annex 1 - Appendix 6

GLASS~-PLASTICS PANES OTHER THAN WINDSCREENS

(Princlpal and secondary characteristics as defined in
aanex 11 to Regulation,jo.43)

Approval NO. fiieeiienecnsnans Extension Nowleieiesasoeaenn

Principal characteristics :

Number of' layers of plastics..............:
Thicknesa of the glass component ....... oot
Treatment of the glass component (YES/NO) :

Nominal thickness of the pane .......... ool

Nominal thickness of the layer(s) of
plastics acting as interlayer ....... casest

Nature and type of layer(s) of plastics
acting as interlayer ....cccieccccnisncenast

Nature and type of the outer layer of
Plastics (.ececeeccctccccrcncsacescrcncaanas

Sccondary characteristics :

Nature of the material (plate, float,
sheet glass)...... Waesesesssettassnsnsosaal

Colouring of glass (colourless/tinted) ...:

Colouring of the layer(s) of plastics
(total/partial) ..ececeacacevscssncecacsest

Conductors incorporated (YES/NO)....eeieeat

Anti-~glare strips incorporated (YES/NO)...:

Remarks
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Annex 1 - Appendix 7

DOUBLE-GLAZED UNITS

(Principal and secondary characteristics as defined in
annex 12 to Regulation No.43)

Approval NO.f.esieceeeeennnans Extension No.2eievaiananns

Principal characteristics :

Camposition of double-glazed units
(symmetrical/asymoetrical)..eceeencesan vel

Nominal thickness of the gap ............8
Method of asSsembly sevvccevscccsaccncacenst

Type of each glass as defined in annexes
5y Ty FOr 11 tieienrenncencaonnacnne

Documents attached :

One form for the two panes of a symmetrical double-glazed unit in accordance with the
annex under which the panes have been tested or approved.

One form for each glass pane of an asymmetrical double-glazed unit in accordance with
the annexes under which these panes have been tested or approved.

Remarks
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Annex 1 - Appendix 8

CONTENTS OF THE LIST OF WINDSCREENS 1/

For each of the windscreens covered by this approval, at least the folleowing
particulars shall be provided :

Vehicle manufacturer

Type of vehicle

Vehicle category

Developed area (F)

Height of segment (h)

Curvature (r)

Instatlation angle ()

Seat-back angle (fS)

R-polnt coordinates (A,B,C) relative

Lo the centre of the upper edge of the windscreen.

Description of the parameter ©
of the windscreen

| /

F

lti-polat co-ordinetes JA 1 ’JK\'7

relaflve to the windscreen

T —

\

/ developed area of \
\

, the windscreen )

S | —

!

Description of the parameters
r and h of the windscreen

curraturer
RV R g

L height of segment h
-Z

-x‘

1/ These particulars shall be attached to appendices 1, 2 (if applicable), 3 and 5 to
this annex.
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Annex 2
ARRANGEMENTS OF APPROVAL MARKS

(see paragraph 5.5. of this Regulation)

Teoughened-plass windscreens

I |

i1 43 R-002439

a= 8 mm mint.

The nabove approval mark affixed to a toughened-glass windscreen shows that the
component concerned has been approved in the Netherlands (E 4) pursuant to
Regulation No. 43 under approval number 002439. The approval number indicates
that the approval was granted in accordance with the requirements of Regulation
No.43 in its original form or as amended by Supplements 1, 2 and/or 3, as the
case may be.

Toughened-glass windscreens faced with plastics material

' 3 | :T33 R-002439

a=8 mm mini

The above approval mark affixed to a toughened-glass windscreen faced with
plastics material shows that the component concerned has been approved in the
Netherlands (E 4) pursuant to Regulation No. 43 under approval No. 002439. The
approval number indicates that the approvai was granted in accordance with the
requirements of Regulation No.43 in its original form as amended by Supplements

2 and/or 3, as the case may be.
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Ordinary Laminated-glass windscreens

S/

1 43 R-002439

a=8 mm mni

The above approval mark affixed to an ordinary laminated-glass windscreen shows
that the component concerned has been approved in the Netheriands (E 4) pursuant
to Regulation No. 43 under approval No.002439. The approval number indicates that
the approval was granted in accordance with the requirements of Regulation No.43

in its original form or as amended by Supplements 1, 2 and/or 3, as the case
may be.

Ordinary laminated-glass windscreens faced with plastics material

Cu/p

wial

51 43 R -002439

a=8 mm mini

The above approval mark affixed to an ordinary laminated-glass windscreen faced

with plastics material shows that the component ¢oncerned has been approved in

the Netherlands (E 4) pursuant to Regulation No.43 under approvalNo,002439. The

approval number indicates that the approval was granted in accordance with the

requirements of Regulation No.43 in its original form as amended by Supplements
2 and/or 3, as the case may be.
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Treated laminated-glass windscreens

ST

L3 (] ST 43 R -002439

a=8nm miny

The above approval mark affixed to a treated laminated-glass windscreen shows
that the camponent concerned has been.approved in the Netherlands (E 4) pursuant
to Regulation No M3 under approval No.002439. The approval number indicates that
the approval was granted in accordance with the requirements of Regulation No. 43

in its ocriginal form or as amended by Supplements 1, 2 and/or 3, as the case
may be.

Glass-plastics windscreens

g IV

3l 43 R -002439

a=8mm mind

The above approval mark affixed to a glass-plastics windscreen shows that the
component concerned has been approved in the Netherlands (E 4) pursuant to
Regulation No. 43 under approval No. Q02439. The approval number indicates that
the approval was granted in accordance with the requirements of RegulationNo. 43

in its original form as amended by Supplements = 2 and/or 3, as the case
may be.
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Glass panes other than windscreens having a regular light transmittance < 70 per cent

i1 43 R -002439

a=8mm mini

The above approval mark affixed to a glass pane other than a windscreen to which
the requirements of annex 3, paragraph 9.1.4.2., are applicable shows that the
component concerned has been approved in the Netherlands (E 4) pursuant to
Regulation ilo.43 under approval No.0Q2439. The approval number indicates that
the approval was granted in accordance with the requirements of Regulation No.43
in its original form as amended by Supplements 2 and/or 3, as the case
may be.

Double-glazed units having a regular light transmittance < 70 per cent

wp

| V-Vi

1 (! sT43 R - 002439

=8mm ming

The above approval mark affixed to a double-glazed unit shows that the camponent
concerned has been approved in the Netherlands (E 4) pursuant to Regulation
No.43 under approval No. 002439. The approval number indicates that the approval
was granted in accordance with the requirements of Regulation No. 43 in its
original form as amended by Supplements 1, 2 and 3.
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Uniformly-toughened glass panes to be used as windscreen for slow-moving vehicles
which by construction cannot exceed 30 km/h

A 4

(0 3 R-002439

. 2=8mm mny

g

The above approval mark affixed to a uniformly~toughened glass pane shows that
the camponent concerned intended to be used as a windscreen on a slow-moving
vehicle which, by construction, cannot exceed 30 km/h, has been approved in
the Netherlands (E 4) pursuant to Regulation No.43 under approvallNo. 002439. The
approval number indicates that the approval was granted in accordance with the

requirements of Regulation No. 43 in its original form as amended by Supplements
1, 2 and 3.

Glass panes other than windscreens having a regular light transmittance ) 70 per cent

13l (| 4) I 33R-002438

2=8 mm mini

The above approval mark affixed to a glass pane other than a windscreen to which
the requirements of annex 3, paragraph 9.1.4.1., are applicable shows that the
component concerned nas been approved in the Netherlands (E 4) pursuant to
Regulation No.H43 under approval No.002439. The approval number indicates that
the approval was granted in accordance with the requirements of RegulationNo. U3
in its original form or as amended by Supplements 1, 2 and/or 3, as the case
may be.
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Annex 3

GENERAL TEST CONDITIONS

FRAGMENTATION TEST

Tho glass pane to be tested shall not be rigidly secured; it may however be
fanstened on an identlcal glass pane by wmeans of adhesive tape applied all
round the edge.

To obtain fragmentation, a hammer of about 75 g or some other appliance
glving equivalent results shall be used. The radius of curvature of the
polnt shall be 0.2 * . 0.05 mm.

One test shall be carried out at each prescribed point of impact.

An oxamination shall be made of the fragments on photographic contact paper,
exposure commencing not more than 10 seconds and terminating not more than
three minutes after impact. Only the darkest lines, representing the initial

fracture, shall be taken into consideration. The laboratory shall keep
photographic reproductions of the fragmentation obtained.

BALL~-IMPACT TESTS
227 g ball test

Apparatus

Hardened-steel ball with a mass of 227 *. 2 g and. a dlameter of
approximately 38 mm.

Means for dropping the ball freely from a height to be specified, or a means
for giving the ball a velocity equivalent to that obtained by the free fall.
When a device to project the ball is used, the tolerance on velccity shall
be * 1 per cent of the velocity equivalent to that obtained by the free

fall.

Supporting fixture, such as that shown in figure 1, composed of steel
frames, with machined borders 15 mm wide, fitting one over the other and
faced with rubber gaskets about 3 mm thick and 15 mm wide and of hardness

50 IRHD.

The lower frame rests on a steel box about 150 mm high. The test plece is
held in place by the upper frame, the mass of which is about 3 kg. The
supporting frame 1s welded onto a sheet of steel of about 12 mm thick
resting on the floor with an interposed sheet of rubber about 3 mm thick amd
of hardness 50 IRHD.
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Figure 1 : Support for ball tests
2.1.2. Test conditions

2.1.3.

2.1.4,

Temperature : 20 - ¥ . 5°C
Pressure : 860 to 1,060 mbar
Relative humidity : 60 % 20 per cent.

Test plece +40
The test piece shall be a flat square of side 300 _ , mm .

Procedure

Condition the test piece at the specified temperature for at least four
hours immediately preceding the test.

Place the test plece in the fixture (paragraph 2.1.1.3.). The plane of the
test piece shall be perpendicular, within 3°, to the incident direction of
the ball.

The point of impact shall be within 25 mm of the gecmetric centre of the
test plece for a drop height less than or equal to 6 mm, and within 50 mm of
the centre of the test piece for a drop height greater than 6 m-.

The ball shall strike that face of the test pilece which represents the
outside face of the safety-glass pane when mounted on the vehicle.

The ball shall be allowed to make only one impact.
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. 2,260 g ball test

2.2.1. Apparatus

2.2.1.1. Hardened-steel ball with a mass of 2,260 * 20 g and a diameter of
approximately 82 wmm.

2.2.1.2. Means for dropping the ball freely from a height to be specified, or means
for giving the ball a velocity equivalent to that obtained by the free fall.
When a device to project the ball is used, the tolerance on velogity shall
be X 1 per cent of the velocity equivalent to that obtained by the free

—

falil.

2.2.1.3. The supporting fixture shall be as shown in figure 1 and identical with that
described in paragraph 2.1.1.3..

2.2.2. Test coaditions

Temperature : 20 & 5°
Pressure : 860 to 1,060 mbar
Relative humidity : 60 = 20 per cent.

2.2.3. Test piece
The test plece shall be a flat square of side 300 , or shall
be cut out from the flattest part of a windscreen or other curved pane of
safety glass. ’
Alternatively, the whole windscreen or other curved pane of safety glass may
be tested. In this case care shall be taken to ensure adequate contact

between the safety-glass pane and the support.

+ 10
- p mm

2.2.4. Procedure
Condition the test piece at the specified temperature for at least four
hours immediately preceding the test.
Place the. test piece in the fixture (paragraph 2.1.1.3.). The plane of the
test piece shall be perpendicular, within 3°, to the incident direction of"
the ball.
In the case of glass-plastics glazing the test piece shall be clamped to the
support. , . ‘
The point. of impact shall be- within 25 mm of the geametric centre of the
test pilece. ’
The ball shall strike that face of the test piece which represents the
inward face of the: safety-glass pane when the latter 1s mounted on the
venicle.
The ball shall be allowed to make only one impact,

3. HEADFCRM TEST

3.1. Apparatus

3.1.1. Headform weight with a spherical or semi-spherical headform made of
laminated hardwood covered with replaceable felt and with or without a
cross~beam made of wood. Therr i3 a neck-shaped intermediate plece between
the spherical part and the cross-beam and a mounting rod on the other side
of the cross-beam.

The dimensions shall be in accordance with figure 2.
The total mass of the apparatus shall be 10 X 0.2 kg.
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Dimensiong in millimetres

Mountin
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(optional) .-\\\\\\~ ' k
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=
g | &
_Q 4
Intermediate___f”/’
piece |
Head __ . —"]

Felt cover I
S mn thick

500

- o

Figure 2 : Headform weight

Means for dropping the headform weight freely from a helight to be specified,
or means for giving the weight a velocity equivalent to that obtained by the
free fall, .

When a device to _Eroject_ the headform weight is used, the tolerance on
velocity shall be I 1 per cent of the velocity equivalent to that obtained
by the free fall.

Supporting fixture, as shown in figure 3, for testing flat test pleces. The
fixture is composed of two steel frames, with machined borders 50 mm wide,
fitting one over the other and faced with rubber gaskets about 3 mm thick
and 15 4 1 mm wide and of hardness 70 IRHD.

The upper frame is held pressed against the lower frame by at least eight
bolts.

Test conditions

Temperature : 20 ¥ 5° C
Pressure : 860 to 1,060 mbar
Relative humidity : 60 X 20 per cent.
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3.3 Procedure
3.3.1. Test on a flat test plece .5
The flat test piece, having a length of 1,100 — o wm and a width of
500 *32 mm , shall be kept at a constant temperature of 20 * 5° C

for at least four hours Immediately preceding the test.

Rubber gagket B°lt-1/

_% b— -
T
A L Lo ———=

4

i

|

)
470
570

b ante s —

e e — ,
“T}- :?- —e—
45
1030 .
. 1170 o

Dimensions in millimetres

Figure 3 : Support for headform tests-

3.3.1. Fix the test piece in the supporting frames (paragraph 3.1.3.);

(ctn'd) the torque on the bolts:shall ensure that the movement of the .test piece
during the- test will not. exceed 2 mm. The plane of the- test piece shall be
substantially perpendicular. to the incident direction of the weight. The
weight shall strike the test piece within 40 om of its geamstric centre on
that face. which represents the inward face of the safety-glass pane when the
latter is mounted on the vehicle, and shall be allowed to make only one
impact.

The impact surface of the felt cover shall be replaced after 12 tests.

3.3.2. Tests on a camplete windscreen (used only for a drop height of less than or
equal to 1.5 m)

Place the windscreen freely on a support with an interposed strip of rubber
of hardness 70 IRHD and thickness about 3 mm, the width of contact over the

whole perimeter being about 15 mm.

The support shall consist of a rigid piece corresponding to the shape of the
windscreen so that the headform weight strikes the internal surface.

If necessary the windscreen shall be clamped to the support,

1/ The minimum recommended torque for M 20 is 30 Nm.
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.The support shall rest on a rigid stand with an interposed sheet of rubber
of hardness 70 IRHD and thickness about 3 mm. The surfacéd of the windscreen
shall be substantially perpendicular to the incident direction of the

headform weight.

Tha headform weight shall strike the windscreen at a point within 40 =m of
lts yeometric centre on that face which represents the inward face of the
saloty-glass pane when the latter is mounted on the vehicle, and shall be
allowed to make only one impact. -

Tho lmpact surface of the felt cover shall be replaced after 12 tests.

g, TEST OF RESISTANCE TO ABRASION
bor., Apparatus
4.1.1. Abruding instrument 1/, shown diagrammatically in figure 4 and censisting
of :
A horizontal turntable, with centre clamp, which revolves

counter-clockwise at 65 to 75 rev/min.;

Figure 4 : Diagram of abrading instrument

Two weighted parallel arms each carrying a special abrasive wheel freely
rotating on a ball-bearing horizoantal spindle; each wheel rests on the test
specimen under the pressure exerted by a mass of 500 g.

The turntable of the abrading instrument shall rotate regularly,
substantially in one plane (the deviation fram this plane shall not be
greater than ¥. 0.05 mm at a distance of 1.6 mm from the turntable

periphery).

The wheels shall be mounted in such a way that when they are in contact with
the rotating test pilece they rotate in opposite directions so as to exert,
twice during each rotation of the test pilece, a compressive and abrasive
action along curved lines over an annular area of about 30 .

-t s o

1/ a4 suitable abrading instrument is supplied by Teledyne Taber (United States of
America).
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4.1.2. Abrasive wheels l/, each 45 to 50 wmm in diameter and 12.5 mm thick, camposed

of a special finely-screened abrasive embedded in a medium-hard rubber. The
wheels shall have a hardness of 72 I 5 IRHD, as measured at four points
equally spaced on the centreline of the abrading surface, the pressure teing
applied vertically along a diameter of the wheel and the readings being
taken 10 seconds after full application of the pressure.

The abrasive wheels shall be prepared for use by very slow rotaticn against
a sheet of flat glass to ensure that their surface is coampletely even.

4.1.3. Light source consisting of an incandescent lamp with its filament contained
within a parallelepiped measuring 1.5 mm x 1.5 mm x 3 mm. The voltage at the
lamp filament shall be such that the colour temperature is 2856 - 50 X.
This voltage shall be stabilized within *. 1/1000. The instrument used to
check the voltage shall be of appropriate accuracy.

b.1.4. Optical system consisting of a lens with a focal length £ of at least S00 tm
and corrected for chromatic aberrations. The full aperture of the lens shall
not exceed £/20. The distance between the lens and the light source shall te
ad justed in order to obtain a light beam which is substantially parallel,

A diaphragm shall be inserted to limit the diameter of the light beam to 7
* 1 mm. This diaphragm shall be situated at a distance of 100 X - 50 mn
from the lens on the side remote from the light source.

4.1.5. Equipment for measuring scattered light (see figure 5), consisting of a
photoelectric cell with an integrating sphere 200 to 250 mm in diameter. The
sphere shall be equipped with entrance and exit ports for the light. The
entrance port shall be circular and have a diameter at least twice that of
the light beam. The exit port of the sphere shall be provided with either a
light trap or a reflectance standard, according ta the procedure described
in paragraph 4.4.3, below. The light trap shall absorb all the light when no

-+test piece is inserted in the light beam.

The axis of the light beam shall pass through the centre.of the-entrance and
exit ports, The diameter b of the light-exit port shall be equal to
2 a.tan 4°, where a.is the diameter of the sphere. The photoelectric cell
shall be mounted in such a way that it cannot be reached by light coming -
directly from the entrance port or from the reflectance standard.

The surfaces of the interici . the Iintegrating sphere and the reflectance
standard shall be of substantially equal reflectance and shall be matt and
" non~selective..

The output of the photoelectric cell shall be linear within. T per cent

over the range of luminous intensities used. The design of the instrument
shall be such that there 1s no galvanometer deflection when the sphere 1s
dark.

The whole apparatus shall be checked at regular intervals by means of
calibration standards of defined haze,

If haze weasurements are made using equipment or methods differing from
those defined above, the results shall be corrected, if necessary, to bring
them into agreement with those obtained by the apparatus described above.

-

1/ Suitable abrasive wheels may be obtained from Teledyne Taber (United States of
America).
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= 5
v L8
4
Opening of
Lamp Parallel beam 200 € a € 250mm . light =rzp
Figure 5 : Hazemeter
4.2, Test conditions
Temperature : 20 ¥ 5oc
Pressure : 860 to 1,060 mbar
- Relative humidity : 60 .X 20 per cent.
4.3. Test pleces
The test pieces shall be flat squares of side 100 mm having bo t& urf‘aces
substantially plane and parallel and having a fixing hole 6 ha 0 —
in diameter drilled in the centre. if necessary.
4.u, Procedure _
The abrasion test shall be carried out on that surface of the test piece
which represents the outside face "of the laminated-glass pane when the
latter 1s mounted on the vehicle and also on the lnner face if of plastics
material.
h.4.1. Immediately before and after the abrasion, clean the test pieces in the
following manner :
(a) wipe with a linen cloth under clear running water,
(b) rinse with distilled or demineralized water,
(c) blow dry with oxygen or nitrogen,
(d) remove possible traces of water by dabbing softly with a damp linen
cloth, If necessary, dry by pressing lightly between two linen cloths.
Any treatment with ultrasonic equipment shall be avoided.
After cleaning, the test pieces shall be handled only by their edges and
shall be stored to prevent damage to, or contamination of, their surfaces.
4.4.2. Condition the test pieces for a minimum time of 48 hours at 20 * 59C and

60 ¥ 20 per cent relative humidity.
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[mnediately place the test piece against the entrance port of the
integrating sphere. The angle between the normal ({perpendicular) to the
surface of Lhe test piece and the axis of the light beam shall not exceed

§e.

Take four readings as indicated in the following table :

by instrument

Readinu| With | Wwith | With | Quantity }

! test | light-trapl reflectance | represented |

| pieco | | standard ] |
————————— j= -1 | | |
T, | No | No ] Yes ] Incident light |

- ———- | | I _ |
T | Yes | No | Yes l Total light |

| | | ! transmitted by |

] ] | | test-plece ]
————————— | -~ f |
T3 ! No | Yes | No | Light scattered |

| ! ! | by instrument i
————————— | ] | ] |
Ty Yes | Yes | No | Light scattered ]

| | | |

| I ] |

and test piece

Repeat readings for Ty, Tp, T3 and Ty with other specified positions of the
test piece to determine uniformity.

Calculate the total transmittance Ty = To/Ty.

Calculate the diffuse transmittance T4 a3 follows :

T, - T3 (Té /"ri}
T
Calculate the percentage haze, or light, or both, scattered, as follows :

Ty =

Haze, or light, or both, séattered, =Tq x 100 %
Tt

Measure the initial haze of -the test piece at a minimm of four
equally-spaced points in the unabraded area in accordance with the formula
above. Average the results for each test plece., In lieu of the four
measurements, an average value may be obtained by rotating the pilece
uniformly at 3 rev/sec or more.

For each safety-glass pane, carry out three tests with the same load. Use
the haze as a measure of the subsurface abrasion, after the test plece has
been subjected to the abrasion test.

Measure the light scatttered by the abraded track at a ainimum of four
equally-spaced points along the track in accordance with the formula above.
Average the results for each test piece. In lieu of the four measurements,
an average value may be obtained by rotating the piece uniformly at 3
rev/sec or more.

Rev.1/Add.42/Rev.1
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4.6.

5.
5.1.

5.3.
5.3.1.

5.3.2.

5.3.2.1.
5.3.2.2.

The abrasion test will be carried out only at the dfscretion of the
laboratory conducting the test with due regard to the information already at

its disposal.

Except for glass-plastics materials, changes in the interlayer or material
thickness will not normally necessitate further testing.

Indices of difficulty of the secondary characteristics
No secondary characteristics are involved.

TEST OF RESISTANCE TO HIGH TEMPERATURE

Procedure

Heat to 100°C three =samples or three square test pieces of at least
300 x 300 mm which have been cut by the laboratory from three windscreens or
three glass panes other than windscreens as the case may be, one edge of
which corresponds to the upper edge of the glazing.

Maintain this temperature for a periocd of two hours, then allow the samples
or test pieces to cool to roam temperature.

If the safety-glass pane has both external surfaces of inorganic material,
the test may be carried out by immersing the sample vertically in boiling
water for the specified period of time, care being taken to avoid undue
thermal shock.

If samples are cut from windscreens, one edge of each such sample shall be
part of an edge of the windscreen.

Indices of difficulty of the secondary characteristics

Colourless Tinted

Colouring of the interlayer 1 2

The other secondary characteristics are not involved,

Interpretation of results

The test for resistance to high temperature shall be coasidered to give a
positive result if bubbles or other defects are not formed more than 15 mm
fram an uncut edge or 25 mm from a cut edge of the test piece.or sample or
more than 10 mm away of any cracks which may occur during the test.

A set of test pleces or samples submitted for approval shall be considered
satisfactory from the point of view of the test for resistance to high
temperature if either of the following conditions 1s fulfilled :

All the tests give a satisfactory result; or

One test having glven an unsatisfactory result, a further series of tests
carried out on a new set of test pleces or samples gives satlsfactory

results.
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6. RESISTANCE-TO-RADIATION TEST
6.1. Test method
6.1.1.  Apparatus

6.1.1.1. Radiation source consisting of a wmedium-pressure mercury-vapour arc lamp
with a tubular quartz bulb of ozone-free type; the bulb axis shall be
vertical. The nominal dimensions of the lamp shall be 360 mm in lengtn by
9.5 mm in diameter. The arc length shall be 300 * 4 mm. The lamp shail be
operated at 750 * S0 W.

Any other source of radiation which produces the same effect as the lamp
specified above may be used. To check that the effects of another scurce are
the same, a comparison shall be made by measuring the amount of energy
emitted within a wavelength range of 300 to U450 nanometers, all other
wavelengths being removed by the use of suitable filters. The alternative
source shall then be used with these filters. .

In the case of safety-glass panes for which there is no satisfactory
correlation between this test and the conditions of use it will be necessary
to review the test conditions.

6.1.1.2. Power-supply transformer and capacitor capable of supplying to the lamp
(paragraph 6.1.1.1.) a starting peak voltage of 1,100 V minimum and an
operating voltage of 500 * - 50 V. ‘

6.1.1.3. Device for mounting and rotating the test pleces at 1 to 5 rev/min about the
centrally-located radiation source in order to ensure even exposure.

6.1.2. Test pieces
6.1.2.1. The size of- the test pieces.shall be 76 x 300 mm.

6.1.2.2. The test pileces shall be cut by the laboratory from the upper part of the
glass panes in such a way that :

In the case of glass paries other than windscreens, the upper edge of the
test piece coincides with the upper edge of the glass pane,

{n the case of windscreens, the upper edge of the test plece coincides
‘with the upper limit of the zone in which regular transmittance shall be
measured, determined in accordance with paragraph 9.1.2.2. of this annex.

6.1.3. Procedure
Check the regular light transmittance, determined according to paragraphs
9.1.1. to 9.1.2. of this annex, of three test pieces before exposure,
Protect a portion of each test piece from the radiation, and then place the
test pieces in the test apparatus 230 mm from and parallel lengthwise to
the lamp axis, Maintain the temperature of the test pieces at 45 X 5°C
throughout the test.
That. face of each test plece which would conatitute a glazed exterior part
of the vehicle shall face the lamp. For the type of lamp specified in
paragraph 6.1.1.1. the exposure time shall be 100 hours.
After exposure, measure the regular light transmittance again in the exposed
area of each test plece.
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6.2.

6.3.
6.3.1.

6.3.1.1.

Each test piece or sample (total number 3 pieces) shall be subjected, in

" accordance with the procedure above, to radiation such that the radiation on

each point of the test piece or sample produces on the interlayer used the
same effect as that which would be produced by solar radiation of 1,400 W/xm2

for 100 hours.

Indices of difficulty of the secondary characteristics

Colourless Tinted
Colouring of glass 2 1
Colouring of interlayer 1 2

The other secondary characteristics are not involved.

Interpretation of results

The test for resistance to radiation shall be deemed to have given a
positive regult if the following conditions are fulfilled :

The total light transmittance when measured pursuant to paragraphs 9.1.1.
and 9.1.2. of this annex does not fall below 95 per cent of the original
value before irradiation and in any event does not fall :

6.3.1.1.1, below 70 per cent in the case of glass panes other than windscreens

which are required to comply with the specifications regarding the
driver's fleld of view in all directions;

6.3.1.1.2. Dbelow 75 per cent in the case of windscreens in- the zone where regular

6.3.1.2.

6.3.2.

transmittance is measured, as defined in paragraph 9.1.2.2. below.

The test plece or sample may however show a slight coloration after
irradiation when examined against a white background, but no other defect
may be apparent.

A set of test pieces or samples submitted for approval shall be considered

~ satisfactory from the point of view of the resistance-to-radiation test if

6.3.2.1~
6.3.2.2.

7.
7’1.

one of the following conditions is fulfilled :
All the tests give a satisfactory result;

One test having given an unsatisfactory result, a further series of tests
carried out on a new set of test pieces or samples gives satisfactory
results,

RESISTANCE-TO~HUMIDITY TEST

Procedure

Keep three samples or three square test pieces of at least 300 x 300 mm in a
vertical position for two -weeks in a closed container in which the
temperature is maintained at 50 * 2°C and the relative humidity at

95 *. 4 per cent.
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The test pieces shall be prepared in such a way that :
- at least one edge of the test pieces coincides with an original edge of

the glass pane,
- if several test pieces are tested at the same time, adequate spacing snhall

te provided between them.

Precautions shall be taken to prevent condensate frcam the walls or ceiling
of the test chamber from falling on the test pieces.

7.2. Indices of difficulty of the secondary characteristics
Colourless Tinted
Colouring of interlayer 1 2

The other secondary characteristics are not involved.

7.3. Interpretation of results

7.3.1. Safety glazing shall be deemed to be satisfactory from the point of view of
resistance to humidity if no significant change is observed more than 10 mm
from the uncut edges and more. than 15 mm from the cut edges after ordinary
and treated laminated glass panes have been maintained for two hours in the
ambient atmosphere, and plastics-faced and glass-plastics panes have been
maintained for 48 hours in the ambilent atmosphere.

7.3.2. A set of test pleces or samples submitted for'approval shall bé considered
satisfactory fram the point of view of the resistance-to-humidity test if
one of the following conditions is fulfilled :

7.3.2.1. All the tests give a satisfactory result;

7.3.2.2. Oune test having given an unsatisfactory result, a further series of tests
carried out on a new set of samples gives satisfactory results.

8. TEST OF RESISTANCE TO TEMPERATURE CHANGES
8.1. Test method

Two test pieces 300 x 300 mm shall be placed in an enclosure at a
temperature of - 40°C X . 5°C for a period of 6 hours; they shall then be
placed in the open air at a temperature of 23°C X  2°C for one hour or
until temperature equilibrium has been reached by the test pleces. These
shall then be placed in circulating air at a temperature of 72°C % 2°C for
3 hours. After being placed again in the open air at 23°C X 2°C and cooled
to that temperature, the test pieces shall be examined.

8.2. Indices of difficulty of secondary characteristics
Colourless Tinted

Colouring of the interlayer
or of the plastics coating 1 2

The other secondary characteristics are not involved.
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8.3. Interpretation of results

The test for resistance to temperature changes shall be considered to have
given a satisfactory result if the test pieces do not show any evidence of
cracking, clouding, separation of layers or other apparent detericration.

9. OPTICAL QUALITIES
9.1. Lipht transmission test

9.1.1. Appuratus

9.1.1.1. Light source consisting of an incandescent lamp with its filament contained
wilthin a parallelepiped measuring 1.5 mm x 1.5 mm x 3 mm. The voltage at the
lamp filament shall be such that the colour temperature is 3856 * 50 K.
Thls voltage shall be stabilized within * 1/1000. The instrument used to
check the voltage shall be of appropriate accuracy.

§g.1.1.2. Optical system consisting of a lens with a focal length f of at least 500 mm
and corrected for chromatic aberrations. The full aperture of the lens shall
not exceed £/20. The distance between the lens and the light socurce shall be
ad justed in order to obtain a light beam which is substantially parallel.

A diaphragm shall be inserted to limit the diameter of the light beam to 7

¥. 1 mm. This diaphragm shall be situated at a distance of 100 X 50 mm
from the lens on the side remote from the light source. The point of measuremen:
shall be taken at the centre of the light beam.

9.1.1.3. Measuring equipment
The receiver shall have a relative spectral sensitivity in substantial
agreement with the relative spectral luminous efficlency for the ICI 1/
standard photcmetric observer for photopic vision. The sensitive surface of
the receiver shall be covered with a diffusing medium and shall have at
least twice the cross-section of the light beam emitted by the optical
system. If an integrating sphere is used, the aperture of the sphere shall
have a cross-sectional area at least twice that of the parallel portion of
the beam,

The linearity of the receiver and the associated indicating instrument shall
be better than 2 per cent of the effective part of the scale.

The receiver shall be centred on the axis of the light beam,

9.1.2. Procedure
The sensitivity of the measuring system shall be adjusted in such a way that
the instrument indicating the response of the receiver indicates 100
divisions when the safety-glass pane is not inserted in the light path.
When no light is falling on the receiver, the instrument shall read zero.

Place the safety-glass pane at a distance from the receiver equal to
approximately five times the diameter of the receiver. Insgert the
safety-glass pane between the diaphragm and the receiver and adjust its
orientation 13_such a way that the angle of incidence of the light beam is
equal to 0 X 5° The regular transmittance shall be measured on the
safety-glass pane, and for every point measured the number of divisions, n,
shown on the indicating instrument, shall be read. The regular transmittance
€C r is egual to n/100.

L/ International Commission on Illumination.
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Y.1.2.1. In the case of windscreens, alternative test methods may be applied using
elther a test plece cut from the flattest part of a windscreen or a
specially-prepared flat square with material and thickness characteristics
identical to those of the actual windscreen, the measurements being taken
nomal (perpendicular) to the glass pane.

9.1.2.2. For the windscreens of My vehicles 1/ the test shall be carried out in zone
B defined in annex 15 to this Regulation. For all other vehicles the test
ahall be carried out in zone 1 defined in paragraph 9.2.5.2.3. of this

annex.

However, for agricultural and forestry tractors and for construction-site
vchicles for which it is not possible to determine zone I, the test shall be
carried out in zone I' as defined in paragraph 9.2.5.3. of this annex.

9.1.3. Indices of difficulty of the secondary characteristics

Colourless Tinted
Colouring of the glass 1 2
Colouring of the interlayer 1 2

(in the case of laminated windscreens)

not included included

Shade and/or obscuration bands 1 2

The other secondary characteristics are not involved.

9.1.4. Interpretation of results

9.1.4.1. The regular transmittance measured according to paragraph 9.1.2. in the case
of windscreens shall not. be less than 79 per cent and, in the case of
windows other than windscreens shall not be less than 70 per cent.

9.1.4.2. In the case of glass panes in places not essential for the driver's vision
(e.g. sun roofs) the regular light transmittance of the glass pane may be
less than 70 per cent. Glass panes with a regular light transmittance less
than 70 per cent shall be appropriately marked.

9.2. -Optical distortion test

9.2.1. Scope
The method specified is a projection method which permits evaluatation of

the optical distortion of a safety-glass pane.

9.2.1.1. Definitions

9.2.1.1.1. Optical deviation : The angle between the true and the apparent
direction of a point viewed through the safety-glass pane, the magnitude
of the angle being a function of the angle of incidence of the line of
sight, the thickness and inclination of the glass pane, and the radius
of curvature at the point of incidence.

1/ As defined in Regulation No.13 concerning the approval of vehicles with regard to
braking (E/ECE/324-E/ECE/TRANS/505/Rev.1/Add,12/Rev.2).
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§.2.1.1.2.

Optical distortion in a direction M-M' : The algebraic difference in
angular deviation /\ o{ wmeasured between two points M and M' on the
surface of the glass pane, the distance between the two points
being such that their projections in a plane at right angles to the
gi)Lr-ection of vision are separated by a given distance /\ x (see figure

Anti-clockwise deviation should be regarded as positive and clockwise
deviation as negative.

§g.2.1.1.3. Optical distortion at a point M : The optical-~distortion maximum for al}
directions M-M' from the point M.
\/ Eq
_+ H
x Safety-glass
<] pane
o E
C 2
Figure 6 : Diagrammatic representation of optical distortion
NOTES :

Dol = &1~ o2, l.e. the optical dist-~tion in the direction M-M'.

Nx=M i.e. the distance between two straight lines

parallel to the direction of vision and passing
through the points M and M'.

9.2.1.2. Apparatus

This method entails the projection of an appropriate slide (raster) onto the
display screen through the safety-glass pane being tested. The change caused
in the shape of the projected image by the insertion of the safety-glass
pane in the line of light provides a measure of the distortion,

The apparatus shall comprise the following items, arranged as shown in
figure 9.
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9.2.1.2.1. - Projector, of good quality, with a high-intensity point light source,
having for example the following characteristics ;

focal length at least 90 mm,

aperture approximately 1/2.5,

150-W quartz halogen lamp (if used without a filter),
- 250-W quartz halogen lamp (if a green filter is used).
The projector is shown schematically in figure 7. A diaphragm of 8 mm i
diametér is positioned approximately 10 mm frca the front lens.

Slide T —
(rascer) uf’_""‘
Diaphragm
.
Lis?ﬁ/ g
source x2
<1

Condenser / \ Lens

Figure 7 : Optical arrangement of the-projector

9.2.1.2.2. — Slides (rasters) consisting, for example, of an array of bright circular
shapes on a dark background (see figure 8). The slides shall be of
sufficiently high quality- and contrast to enable measurement to be
carried out with an error of less than 5 per cent..
In the absence of the safety-glass pane to be examined, the dimensions
.of the circular shapes shall be such that when the circular shapes are
projected they form an array of circles of diameter )
Ry + R . A\ X, where A\ x = 4 mn (see figures 6 and 9).

7
/o

o
y,

Figure 8 : Enlarged section of the slide
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Projector Sefety-glass pane

/~ R2 %
; Display
1-L // s¢creen
r 2
L
/ z
| R1 4
Diaphragm
Rake angle Viewing direction
Rl =4m
RZ =224 m(8m preferrad)
Figure 9 : Arrangement of the apparatus for
the optical distortion test
§.2.1.2.3. - Support stand, preferably one permitting vertical and horizontal
scanning, as well as rotation of the safety-glass pane.
9.2.1.2.4. - Checking template for measuring changes in dimensions where a rapid

assessment i3 required, A suitable design is shown in figure 10.

gl - -

~A

0 , ‘

Undistorted

Lower limit]

Upper limit

..tl/////Y///M’}
/A

Figure 10 : Design.for a suitable checking template
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9.2.1.3. Procedure
9.2.1.3.1. Seneral
Mount the safety-glass pane on the support stand (paragraph 9.2.1.2.3.)
at the designed rake angle. Project the test image through the area
being cxamined. Rotate the safety-glass pane or move it either
horizontally or vertically in order to examine the whole of the
specifled area.
5.2.1.3.2. a33essment using a checking template

When a rapld assessment with a possible margin of error of up to 20 per
cent ls sufflcient, calculate the value of A (see figure 10) from the
limit value O ox L for the change in deviation and the value of R,
the distance fram the safety-glass pane to the display screen :

A=0.185 Aoty - Ro

The relationship between the change in diameter of the projected image
/N 4 and the change in angular deviation /Z\ o< 1is given by

D g =029 Doy - B
where :

g is in millimetres,

A is in millimetres,

Dol L is is minutes of arc,
o¢ 1s in minutes of are,

Ro 1s in metres.

9.2.1.3.3. Measurement using a photoelectric device-

9.2.1.4,

9.2.1.5.

9.2.1.6.
9.2.1.7.

9.2.1.8.

9-2.2.
9.2.2.1.

Wheré a precise measurement- with-a- possible margin of error of less than
10. per cent of the limit value 1S required, measure /\ 4 on the
projection axis, the value of the spot width being taken at the- point-
where the luminance is 0.5 times the maximum spot-luminance value.

Expression of results .
Evaluate the optical distortion of the safety-glass panes by measuring Ad
at any point of the surface and in all directions in order to find Ad max.

Alternative method
In additiom, a strioscopic technique is permitted as an altermative to the
projection techniques, provided that the accuracy of the measurements given

in paragraphs 9.2.1.3.2. and 9.2.1.3.3. i3 maintained,

The distance {\ x shall be 4 mm.

The windscreen shall be mounted at the same angle of inclination as on the
vehicle.

The projection axis in the horizontal plane shall be maintained
approximately normal to the trace of the windscreen in that plane.

The measurements shall be performed :

For vehicle category M; in zone A, extended to the medlan plane of the
vehicle, and in the corresponding part of the windscreen symmetrical to it
about the longitudinal median plane of the vehicle, and also in zone B.
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9.2.2.2.

O
ro
.
Lo
.
—
.

9.2.3.2.

9.2.4.

g.2.5.
3.2.5.1.

g9.2.5.2..

For- vehicles of categories M and N other than Mj, in zghe I as defined in
parngraph §.2.5.2. of this ainex.

For agricultural and forestry tractors and for construction-site vehicles
for which 1t s not possible to determine zone I, in zone I' as defined in
paragraph 9.2.5.3. of this annex.

Vehicle type

Tha rest shall be repeated if the windscreen 13 ta be fitted to a vehicle of
a Lype in which the forward field of vision differs from that of the vehicle
typo for which the windscreen has already been approved.

Indlces of difficulty of the secondary characteristics

Nature of the material

Polished (plate) glass Float glass Sheet glass

1 1 2

Other secondary characteristics
No other secondary characteristics are involved.

Number of samples
Four samples shall be submitted for testing.

Definitions of zones

Zones A and B of windscreens for vehicle category My are defined in aunnex 15
to this Regulation.

Zones of windscreens for vehicles of categories M and N other than My are
defined on the basis of :

9.2.5.2.1. the eye point, which 1is the point located 625 mm above the point R of

the driver's seat in the vertical plane parallel to the longitudinal
median plane of the vehicle for which the windscreen 1s intended,
passing through the axis of the steering wheel. The eye point 1is
hereunder designated '0'; '

g.2.5.2.2. the'straight line OQ which is the horizontal straight line passing

through the eye point O and perpendicular to the median longitudinal
plane of the vehicle.

9.2.5.2.3. Zone I 1{s the windscreen zone determined by the intersection of the

windscreen with the four planes defined below :

P1 - a vertical plane passing through O and forming an angle of 15° to
the left of the median longitudinal plane of the vehicle;

P2 - a vertical plane symmetrical to P1 about the median longitudinal
plane of the vehicle,

If this is not possible (in the absence of a symmetrical median
longitudinal plane, for instance) P2 shall be the plane symmetrical
to P1 about the longitudinal plane of the vehicle passing through

point O,
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P3 -~ a plane passing through the straight line OQ and forming an angle
of 10° above the horizontal plane;

P4 - a plane passing through the straight line OQ and forming an angle
of 8° below the horizontal plane.

9.2.5.3. For agricultural and forestry tractors and for construction-site vehicles
for- wnich it {s not posaible to determine zone I, zone I' consists in the
whaole surface aof the windscreen. :

9.2.h. Interpretatlon of results

A windscreen type shall be considered satisfactory with respect to optical
dlntortion 1f, in the four samples submitted for testing, optical distorticn
due:s not exceed the values given below for each zone.

ete. for which 1t |
Ls not possible to |
determine zone I | I

|  Vehicle category | Zone { Maximum values |
| | | of optical distortion |
] } | |
i My ] A. extended | 2' of arc |
| | according to | i
| |  para. 9.2.2.1. | |
| I | |
] ] B. | 6' of arc |
f-- | | |
{ M and N categories | I ! 2" of arc |
] other than My | | |
| I | |
|Agricultural vehicles I ] 2'of are |
| | |
| . 4
]v

9.2.6.1. For vehicles of categories M and N, no measurements shall be made in a
peripheral area 25 mm wide.

9.2.6.2. For agricultural and forestry tractors and for coostruction-site vehicles,
no measurements shall be made in ‘a peripheral area 100 mm wide.

9.2.6.3. In the case of split windscreens, no measurements shall be made in a strip
35 mm from the edge of the pane which is to be adjacent to the dividing

pillar.

9.2.6.4. A maximum value of 6' of arc is permitted for all portions of zone I or
zone A which are less than 100 mm from the edge of the windscreen.

9.2.6.5. Slight deviations from the requirements may be allowed in zone B provided
they are- localized and recorded in the- report.

9.3. Secondary-image-separation test

9.3.1. Scope

Two test methods are recognized :
target test, and
collimation-telescope test.
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These test wmethods may be wused for approval, quality-control or
product-evaluation purposes, as appropriate.

3.3.1.1. Target test

g.3.1.17.1.

g.3.1.1.2.

9.3.1.1.3.

Apparatus

This wmethod involves viewing an 1illuminated target through the
safety-glass pane. The target may be designed in such a way that the
test can De carried cut on a simple 'go-no go' basis.

The target shall preferably be of one of the following types; that is to
say, either

(a) an illuminated 'ring' target whose outer diameter, D, subtends an
angle of n minutes of arc at a point situated at x metres (figure
1%a), or

(b) an illuminated 'ring and spot' target whose dimensions are such that
the distance D from a polnt on the edge of the spot to the nearest
point on the inside .of the circle subtends an angle of n minutes of
arc at a point situated at x metres (figure 11b), where

n is the limit value of secondary-image separation,

x 13 the distance from the safety-glass pane to the target (not less
than 7 m),

D 1s given by the formula : D = x. tg n

The illurinated target consists of a light box, approximately 300 mm x
300 mm x 150 mm, whose front is most conveniently constructed of glass
masked with opaque black paper or coated with matt black paint.

The .box shall be illuminated by a suitable light source. It may be
convenient to use other forms of target, such as that shown in figure
14, It is also acceptable to replace the target system by a projection
system and to view the resulting images on a screen.

Procedure

Mount the safety-glass pane at the specified rake angle on a suitable
stand in such a way that the observation is carried out in the
horizontal plane passing through the centre of the target. .

The light box shall be viewed in a dark or semi-dark rocm, through each
part of the area being examined, in order to detect the presence of any
secondary image associated with the {lluminated target.

Rotate the safety-glass pane as necessary to ensure that the correct
direction of view is maintained. A monocular may be used for viewing.

Expression of results

Determine whether,

When target (a) (see figure 11@) is used, the primary and secondary
images of the circle separate, i.e. whether the limit value of n 1is
exceeded, or

wWhen target (b) (see figure 11b) is used, the secondary image of the
spot shifts beyond the point of tangency with the inside edge of the
circle, i.e. whether the limit value of n is exceeded.
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(1) Lamp buld

(2) Condenser aperture > 8.6 mm
(3) Ground-glass screen aperture > condenser aperture
(4) Colour filter with central hole approximately 0.3 mm in diameter,

diameter > 8.6 mm

(5) Polar co-ordinate plate, dliameter > 8.6 mm
(6) Achromatic lens, f ) 86 mm, aperture 10 mm
(T) Achromatic lens, f ) 86 mm, aperture 10 mm
(8) Black spot, diameter approximately 0.3 mm
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Figure 11 : Dimensions of targets
Safety-glass pane Tarzet o
: Suitable
Obserraticn \ lichs
- - f ( - /source
7 /
Rake angle
- Observation distance (X)?m)
Figure 12 : Arrangement of apparatus
Collimation te).éscope _ " Observation telescqpe-
Ray of”
T 2345 & ‘ﬁligh: 7 84 9
=8 3 '
-
: &9 . X
e :'-“- Ji 3 ———— .
N S — . . k‘ ——
:r -——
"Rake angle- ______:_:_ Safety-glass Inaze
pense plane

(9) Achromatic lens, f = 20 mm, aperture < 10 mm.

Figure 13 : Apparatus for collimation-telescope test
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9.3.1.2. Collimation-telescope test

9.3.1.2.

1.

If necessary, the procedure described in this paragraph shall be applied.

Apparatus

The apparatus comprises a collimator and a telescope and may be set up
in accordance with flgure 13. However, any equivalent optical system may

be used.

9.3.1.2.2. Procedure

9.3.1.3.

9.3.2.

9.3.2.1.

9.3.3.
9.3.3.1.

9.3.3.2.

9.3.4,

The collimation telescope forms at infinity the image of a polar

co-ordinate system with a bright point at its centre (see figure 14).

In the focal plane of the observation telescope, a small opaque spot
with a diameter slightly larger than of the projected bright point is

placed cn the optical axis, thus obscuring the bright point.

When a test piece which exhibits a secondary image is placed between the
telescope and the collimator, a second, less bright point appears at a

certain distance from the centre of the polar co-ordinate system.

secondary-image separation can be read out as the distance between the

points seen through the observation telescope (see figure 14).

(The distance between the dark spot and the bright point at the centre

of the polar co-ordinate system represents the optical deviation).

. Expression of results

The safety-glass pane shall first be examined by a simple scanning

technique to establish the area giving the strongest secondary image.

That area shall then be examined by the collimation-telescope system at
the appropriate angle of 1incidence. The wmaximm secondary-image

separation shall be measured,

The- direction of observation  in- the horizontal plane shall be maintained

approximately normal to the trace of the windscreen in that plane,

The measurements shall be performed in the zones as defined in paragraph

9.2.2. above according to the vehicle categories.

Vehicle type

The test shall be repeated if the windscreen is to be fitted to a vehicle of
a type in which the forward fleld of vision differs from that of the vehlcle

type for which the windscreen has already been approved,
Indices of difficulty of the secondary characteristics
Nature of the material

Polished (plate) glass Float glass Sheet glass
1 1 2

Other secondary characteristics
No other secondary characteristics are not involved.

Number of samples
Four samples shall be submitted for testing.
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9.3.5.

9.3.5.1.

9.3.5.2.

3.3.5.3.

9-3'50)“0

903-505.

9.4.

Interpretation of results

A windscreen type shall be considered satisfactory with respect to
secondary-image separation if, in the four samples submitted for testing,
separation of the primary and secondary images does not exceed the values
given below for each zone.

Maximum values of |
the separation of the |
primary and secondary |

Vehicle category Zone

ete. for which it |
is not possible to |
determine zone I |

| | !
| | |
| | [
; ’I ’l images ]
|
| ! A ~ Extended | 15 of arc !
{ My | according to | I
| | para. 9.2.2.1. | |
i (‘ B ' ; 25 of arc 1
{ |
| M and N categories | I ] 158 of arc i
i other than Mq | ! ]
| | | |
|Agricultural vehicles I | 15'of arc }
| | |
I | |
| I |

For vehicles of categories M and N, no measurements shall be made in a
peripheral area 25 m wide.

For agricultural and. forestry tractors and for construction-site vehicles,
no measurements shall be made in a peripheral area 100 mm wide.

In the case of split windscreens, no measurements shall be made in a strip
35 mmn from the edge of the glass pane which is to be adjacent to the
dividing pillar.,

A maximm value of 25' of arc is permitted for all portions of zone I or
zone A which are less than 100 mm from the edge of the windscreen.

Slight deviations from the requirements may be allowed in zone B provided
they are localized and recorded in the report.

Identification-of-colours test

When a windscreen is tinted in the zones defined in paragraphs 9.2.5.1.,
9.2.5.2. or 9.2.5.3., four windscreens shall be tested for identifiability

of the following colours :

white,

selective yellow,
red,

green,

blue,

amber,
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10. BURNING BEHAVIQUR (FIRE-RESISTANCE) TEST

16,1, Purpoze and scope of application

This method cnables the horizontal burning rate of materials used in the
pasgenger coumpartment of motor vehicles (for example, private passenger
cara, lorries (trucks), estate cars, wmotor coaches) after exposure to a
amatl flame to be determined.

Thls method permits testing of materials and components of a vehicle's
interior equipment individually or in ccambination up to a thickness of
13 mm. It s used to judge the uniformity of production lots of such
malerials with respect to their burning behaviour.

Because of the many differences between the real-world situaticno
(application and orientation within a vehicle, conditions of use, igniticn
source, etc.) and the precise test conditions prescribed herein, this method
cannot be considered as suitable for evaluation of all true in-vehicle
burning characteristics.

10.2. Deflnitions

10.22.1. Burnlng rate : The gquotient of the burat distance measured accordirng to this
method and the time taken to burn that distance,
It {s expressed in millimetres per minute.

10.2.2. Composite material : A material composed of several layers of similar cr
different materials intimately held together at their surfaces by cementing,

bonding, cladding, welding, ete.
_When different materials are connected together intermittently (for example,

by sewing, high-frequency-welding, riveting), then in order to permit the
preparation of individual- samples_in accordance with paragraph-10.5...below .
such materials shall not be considered as composite materialss

10.2.3. Exposed side : The side which is facing towards the passenger campartment
when the material is mounted in the vehicle.

10.3. Principle

A sample is held-horizontally. in a U-shaped holder and is exposed to the
action of a defined low-energy flame for 15 seconds in a combustion chamber,.

the flame acting on the free end of the sample. ‘
The test detemines whether and when the flame i3 extinguished or the time
which the flame requires to proceed over a measured distance.

10.4, Apparatus

10.4.1. Combustion chamber (figure 15), preferably of stainless steel, having the

dimensions given in figure 16.
The front of the chamber contains a flame-resistant observation window,

which may cover the entire front and which can be constructed as an access

panel.
The bottom of the chamber has vent holes, and the top has a vent slot all

around.
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10.4.2.

10.4.3.

10.4.4,

The combustion chamber is placed on four feet, 10 mm high. The chamber may
have a hole at one end for the introduction of the sample holder containing
the sample; in the opposite end, a hole is provided for the gas-supply line.
Melted material is caught in a pan (see figure 17) which is placed on the
bottom of the chamber between vent holes without covering any vent hole
area.

Figure 15 : Example of combustion chamber with
sample holder and drip pan

Sample holder, consisting of two U-shaped metal plates or (frames of
corrosicn-proof material. Dimensions are given in figure 18.

The lower plate is equipped with pins and the upper one with corresponding
holes, in order to ensure a consistent holding of the sample. The pins also
serve as measuring points at the beginning and end of the burning distance.

A support shall be provided in the form of heat-resistant wires 0.25 mm in
diameter spanning the frame at 25-mm intervals over the bottom U-shaped
frame (see figure 19).

The plane of the lower side of samples shall be 178 mm above the floor
plate. The distance of the front edge of the sample holder from the end of
the chamber shall be 22mm; the distance of the longitudinal sides of the
sample holder from the sides of the chamber shall be 50 mm (all inside
dimensions). (See figures 15 and 16). '

Gas burner

The small ignition source is provided by a Bunsen burner having an inside
diameter of 9.5 mm. It is so located in the test cabinet that the centre of
its nozzle is 19 mm below the centre of the bottom edge of the open end of
the sample (see figure 16).

Test gas
The gas supplied to the burner shall have a calorific valus of about
38 MJ/m3 (for example natural gas).
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Dimensions in millimecgres
Tolerances according to ISO 2768
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Figure 16 : Example of cambustion chamber
Dimensions in millimetres.
Tolerances according to ISO 2768
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Figure 17 : Typlcal drip pan
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Figure 18 : Example of sample holder
Dimensions in millimetres
Tolerances according to ISO 2768
Grooves Q,§x0,5

Length (direction of sample)

Quter frame
side

Grooves l{2——<

Figure 19 : Example of section of lower U-frame design
for wire support facility

Metal comb, at least 110 mm in length, with seven or eight smooth rounded
teeth per 25 mm.

10.4.5.,

10.4.6. Stop-watch, accurate to 0.5 sec.
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10.4.7. - Fume cupboard )
‘The combustion chamber may be placed in a fume-cupboard asSembly provided

that the latter's internal volume is at least 20 times, but not more than
110 times, greater than the volume of .the combustion chamber and provided
that no single height, width, or length dimension of the fume cupboard is
greater than 2.5 times either of the other two dimensioans.

Before the test, the vertical velocity of the air through the fume cupbcard
shall be measured 100 mm forward of and to the rear of the ultimate site of
the combustion chamber. It shall be between 0.10 and 0.30 /s in order o
avold possible discomfort to the operator from combustion products. It is
possible to use a fume cupboard with natural ventilation and an appropriate
air velocity.

10.5. Samples
10.5.1. Shape and dimensions

The shape and dimensions of samples are given in figure 20. The thickness of
the sample corresponds to the thickness of the product to be tested. It
shall not be more than 13 mm. When sample-taking so permits, the sample
shall have a constant section over its entire length.

When the shape and dimensions of a product do not permit taking a sample of
the given size, the following minimum dimensions shall be observed :

(a) for samples having a width of 3 to 60 mm, the length shall be 356 mm. In
this case the material is tested over the product's width;

(b) for samples having a width of 60 to 100 mm, the length shall be at least
138 mm. In this case the potential burning distance corresponds to the
length of the sample, the measurement starting at the first measuring

point;

(c) samples less than 60 mm wide and less than 356 mm Iong, "and samples 60 to
100 mm wide and less than 138 mr long, cannot be teated according to the
present method, nor can samples less than 3 mm wide.

Dimensions Iin millimetres
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Figure 20 : Sample
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Sampling

At least five samples shall be taken from the material under test. In
materials having burning rates differing according to the direction of the
material (this being established by preliminary tests) the five (or more)
samples shall be taken and be plagced in the test apparatus in such a way
that the highest burning rate will be measured.

When the material is supplied in set widths, a length of at least 500 mm
covering the entire width shall be cut. From the piece so cut, the samples
shall be taken at not less than 100 mm from the edge of the material and at
points equidistant from each other.

Samples shall be taken in the same way from finished products when the shape
of the product so permits. If the thickness of the product is over 13 mm it
shall be reduced to 13 mm by a mechanical process applied to the side which
does not face the passenger compartment.

Composite materials (see paragraph 10.2.2.) shall be tested as if they were
nomogeneous.

In the case of materials comprising superimposed layers of different
camposition which are not composite materials, all the layers of material
included within a depth of 13 mm fram the surface facing towards the
passenger compartment shall be tested individually.

Conditioning

The samples shall be conditioned for at least 24 hours, but not more than
7 days, at a temperature of 23 * 2°C and a relative humidity of 50 * 5
per cent, and shall be maintained under these conditions until immediately
prior to testing.

Procedure

Place samples with napped or tufted surfaces on a flat surface, and comb
twice against the nap using the comb (paragraph 10.4.5.).

So place the sample in the sample holder (paragraph 10.4.2.) that the
exposed side faces dowmwards, towards the flame.

Adjust the gas flame to a height of 38 mm using the mark in the chamber, the
air intake of the burner being closed. The flame shall burn for at least one
minute, for stabilization, before the first test is started.

Push the sample holder into the combustion chamber so that the end of the
sample i3 exposed to the flame, and after 15 seconds cut off the gas flow.

Measurement of burning time starts at the moment when the foot of the flame
passes the first measuring point. Observe the flame propagation on the side
(upper or lower) which burns faster.

Measurement of burning time is completed when the flame has come to the last
measuring point or when the flame is extinguished before reaching that
point. If the flame does not reach the last measuring point, measure the
burnt distance up to the point where the flame was extinguished. Burnt
distance is the part of the sample destroyed, on the surface or inside, by
burning.
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If the samplc does not ignite or does not continue burning affer the burner
has been extingulshed, or the flame goes cut before reaching the first
meanuring polnt, so that no burning time is measured, note in the test
report that the burning rate is 0 mm/min.

When running a serles of tests or performing repeat tests, make sure before
startlong a test that the temperature of the coambustion chamber and saxple
holder does not exceed 30°C.

Calculation
The burning rate B, in millimetres per minute, is given by the formula :

B = S _x 60
t

where

3 i{g the burnt distance, in millimetres,
t 1s the time, in seconds, taken to burn the distance s.

Indices of difficulty of the se€condary characteristics

No sccondary characteristics are involved.

Interpretation of results

Safety-glass panes faced with plastics material (paragraph 2.3. of this
Regulation) and glass-plastics safety panes (paragraph 2.4. of this
Regulation) shall be considered satisfactory fram the point of view of the
fire-resistance test if the burn rate does not exceed 250 mn/min.

TEST OF RESISTANCE TO CHEMICALS

Chemicals used for the test

Non—abrasivé»soap solution : 1 per cent by weight of potassium oleate in
deionized water; :

Window-cleaning -solution : .an aqueous solution of isopropanocl and
dipropylene glycol moncmethyl ether in concentration between 5 and 10 per
cent by weight each and ammonium hydroxide in concentration between 1 and 5

per cent by weight;

Undiluted denatured alcohol : 1 part by volume methyl alechol in 10 parts by
volume ethyl alcohol;

Reference petrol : a mixture of 50 per cent by volume toluene, 30 per cent
by volume 2,2,4=trimethylpentane, 15 per cent by volume
2,4, 4-trimethyl-1-pentene and 5 per cent by volume ethyl alcohol;

Reference kerosene : a mixture of 50 per cent by volume n-octane and 50 per
cent by volume n-decane.
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11.2.

11.4.

11.4.1.

11.4.2.

Test method

Two test pieces 180 x 25 mm shall be tested with each of the chemicals
specified in paragraph 11.1. above, using a new test piece for each test and
each cleaning product.

Before each test, test pieces shall be cleaned according to the
manufacturer's instructions, then conditioned for 48 hours at’a temperature
of 23°C * 2°C and a relative humidity of 50 per cent * 5 per cent. These
conditions shall be maintained throughout the tests.

The test pieces shall be completely immersed in the test fluid and held for
one minute, then removed and immediately wiped dry with a clean absorhbent
cotton cloth.

Indices of difficulty of the secondary characteristics

Colourless Tinted

Colouring of the interiayer
or of the plastics coating 1 2

The other secondary characteristics are not concerned.

Interpretation of results

The test for resistance to chemical agents shall be considered to have given
a satisfactory result if the test pilece does not exhibit any softening,
tackiness, crazing or apparent loss of transparency.

A set of test pieces shall be considered satisfactory with regard to the
test for resistance to chemical agents if one of the following conditions is

met :

11.4.2.1.A11 the tests have given a satisfactory result;

11.4.2.2.0ne test having given an unsatisfactory result, a new series of tests

carried out on a new set of test pieces has given a satisfactory result.
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Annex 4

TOUGHENED~GLASS WINDSCREENS

1. DEFINITION OF TYPE

Toughened-glass windscreens shall be deemed to belorng to different types if
they differ in at least one of the following principal or secondary
characteristics.

1.1. The principal characteristics are as follcws :

1.1.1. The trade name or mark;

T1.1.2. The shape and dimensions.,
Toughened-glass windscreens shall be considered as belonging to one or other
of two groups for the purposes of fragmentation and mechanical-properties

test, i.e.;
1.1.2.1, flat windscreens, and

1.1.2.2. curved windscreens.

1.1.3. The thickness category in which the naminal thickness 'e' lies (a
manufacturing tolerance of +/~ 0.2 mm being allowed) :

Category I e
Category II 4.5m < e
Category IIT 5.5mum < e
Category IV 6.5mm < e

1.2. The secondary characteristics are as follows :

1.2.1.  Nature of the mat;eriaL. (polished (blat:e) glass, float glass, sheet glass);
1.2.2. Colouring (colourless or tinted);

1.2.3. The incorporation or otherwise of conductors;

1.2.4. The incorporation or otherwise of obscuration bands.

2. FRAGMENTATION TEST
2.1. Indices of difficulty of the secondary characteristics

2.1.1. Only the nature of the material is involved.

2.1.2. Float glass and sheet glass are counsidered to have the same index of
difficulty.

2.1.3. The fragmentation tests must be repeated on transitioa from polished (plate)
glass to float glass or sheet glass, and vice versa.
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2.1.4. The tests must be repeated if obscuration bands other than_painted bands are
used, '
2.2 Number of samples
Six samples from the smallest~developed-area series and six samples from the
larygcst-developed-area series, selected as prescribed in annex 13, shall be
tested.
2.3. Different zones of glass
A toughened-glass windscreen shall comprise two main zones, FI and FII. It
may also comprise an intermediate zone, FIII.
Thene zones are as defined helow.
2.3.1. Zone FI @ Peripheral zone of fine fragmentation, at least 7 cm wide, all
round the edge of the windscreen and including an outer strip
2 om wide not subjected to assessment;
2.3.2. Zone FII : Visibility =zone of varying fragmentation, always including a
rectangular part at least 20 cm high and 50 cm long;
2.3.2.1. For vehicles of category My, the centre of the rectangle shall be inside a
circle having a radius of 10 cm centred on the projection of the middle of
segment Vi-V2,
2.3.2.2. For vehicles of categories M and N other than My, the centre of the
rectangle shall be inside a circle having a radius of 10 em centred on the
projection of point O;
2.3.2.3. For agricultural and forestry tractors and for construction-site vehicles,
the position of the visibility zone shall be indicated in the test report.
2.3.2.4. The heiéht of the above rectangle may be reduced to 15 cm for windscreens
which are less than 44 cm high.
2.3.3. Zone FIII: Intermediate zone, not more than 5 cm wide, between zones FI and
FIIL.
2.4, Test method
The method used shall be that described in annex 3, paragraph 1.
2.5. Points of impact (see amnex 14, figure 2)
2.5.1. The points of impact shall be selected as follows :

Point 1 : in the central part of zone FII in an area of high or low
stress,
Point 2 : in zone FIII, as near as possible to the vertical plane of

symmetry of zone FII,

Points 3 and 3' : 3 cam from the edges of one median of the sample; when
there is a tong mark, one of the breakage points shall be
near the edge bearing the tong mark and the other near the
opposite edge,

Point U4 : at the place where the radius of curvature is smallest on
the longest median,
Polnt 5 3 cm from the edge of the sample at the place where the

radius of curvature of the edge is smallest, either to the
left or to the right.
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2.5.2. A fragmentation test shall be performed at each of the points 1,,2, 3, 3', 4

and S.
2.6. Interpretation of results
2.6.1. A test shall be deemed to have given a satisfactory result if fragmentation

satisfies all the conditions given in paragraphs 2.6.1.1., 2.,6.1.2. ard
2.6.1.3. below.

2.6.1.1, Zone FI :

2.6.1.1.1. - The number of fragments in any 5 cm x S5 cm square is not less than 40
nor more than 350; however in the case of a count of less than 40, if
the number of fragments in any 10 cm x 10 cm square containing the S cm
X 5 cm square is not less than 160, this shall be acceptable.

2.6.1.1.2. For the purposes of the above rule, a fragment extending across a side
of a square shall count as half a fragment.

<.b6.1.1.3. Fragmentation shall not be checked in a strip 2 cm wide round the edge
of the. samples, - this strip representing the frame. of the glass, nor
within a radius of 7.5 om from the point of impact. -

2.6.1.1.4. A maximum of 3 fragments of an area exceeding 3 cm® shall be allowed. No
two of these fragments shall be contained within the same 10 cm diameter

circle.

2.6.1.1.5. Elongated fragments may be permitted provided that their ends are not.
knife-edged and that their length does not exceed 7.5 cm,.except in the
case provided for in paragraph 2.6.2.2. below. If these elongated
fragments-extend to the edge of the glass, they must not form an angle of
~more1than 45° with it.

2.6.1 Zone FII:

2.6.1.2.1. The residual visibility after shattering shall be checked in the
rectangular area defined 1n paragraph 2.3.2. above. In that rectangle
the aggregate surface area of the fragments of more than 2 ‘@ shall
represent not less than 195. per cent of the area of the. rectangle;
however, in the case of windscreens less than 44 c¢m high, or whose angle
of installation is less than 15° from the vertical, the visibility
percentage- shall at. least be equal to 10 per cent of the surface of the

corresponding rectangle.

2.6.1.2.2. No fragment shall have an area of mcre than 16 el except in the case
provided for in paragraph 2.6.2.2. below.

2.6.1.2.3. Within a radius of 10 cm from the point of impact, but only in tha_t part
of the circle which is included ia Zone FIL, three fragments having an
area of more than 16 cz? but less than 25 cme shall be allowed.

2.6.1.2.4, . Fragments shall be substantially regular in shape and free from polnts
of the type described in paragraph 2.6.1.2.4.1. below, However, not more
than 10 irregular fragments shall be allowed in any 50 x 20 ca rectangle
and not more than 25 over the whole surface of the windscreen.

No such fragment shall present a point more than 35 mm long measured in
accordance with paragraph 2.6.1.2.4.1. below.
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2.6.1.2.4,1, a fragment shall be considered as an irregular fragment if it cannot be

Inscribed in a circle of 40 mm in diameter, if it has at least one point
more than 15 mm long when measured from the top of the point to the
gectlion whose width is equal to the glazing thickness, and if it has one
or more points having a top angle smaller than 4Q°,

2.6.1.2.5. - tragments of elongated shape shall be allowed in . c.e FII as a whole,

2.6.1.3.

n
(e
X9

2.6.2.1.

provided they do not exceed 10 cm in length, except in the case provided
{‘or in paragraph 2.6.2.2. below.

ZONE FIII

Fraymentation in this zone must have characteristics intermediate between
those of the fragmentations respectively allowed for the two neighbouring
zone:s (FI and FII).

A wlndscreen submitted for approval shall be considered satisfactory from
the point of view of fragmentation if at least one of the following
coriitions 13 fulfilled : ’

When all the tests carried out using the points of impact defined in
paragraph 2.5.1. above have given a satisfactory result;

When one test among all those carried out using the points of impact
prescribed in paragraph 2.5.1. has given an unsatisfactory result, taking
account of deviations which do not exceed the following limits :

Zone FI : not more than five fragments between 7.5 and 15 cm long,
Zone FII : not more than three fragments of between 16 and 20 cx? in area

located outside the circle having a radius of 10 cm centred on
the point of impact,

-Zone FIII : not more than four fragments between 10 and 17.5 cm long

and is repeated on a new sample, which either conforms to the requirements
of paragraph 2.6.1. or presents deviations within the above specified

limits.

2.6.2.3. When two tests among all the tests carried out using the points of impact

2.6.3.

3.
3.1.

prescribed 1in paragraph 2.5.1. have given an unsatisfactory result for
deviations not exceeding the limits specified in paragraph 2.6.2.2., and a
further series of tests carried out on a new set of samples conforums to the
requirements of paragraph 2.6.1., or not more than two samples of the new
set present deviations within the above specified limits of paragraph
2.6.2.2..

If the above-mentioned deviations are found, they shall be noted in the test
report and photographs of the relevant parts of the windscreen shall be

attached to the report.

HEADFORM TEST
Indices of difficulty of the secondary characteristics

No secondary characteristic is involved.
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3.2, Number of samples

3.2.1. For each yroup of toughened-glass windscreens, four samples having
approximately the smallest developed area and four samples having
approximately the largest developed area, all eight samples being of the
samo types as those selected for the fragmentation tests (see paragraph 2.2.
above), shall be subjected to testing.

3.2.2. Altcrnatively, at the discretion of the laboratory conducting the tests, for
each category of windscreen thickness, six test pieces of the dimension

(1,100 mm x 500 mm) + g mm  shall be subjected to testing.
3.3, Teat method

3.3.1. The method used shall be that described in annex 3, pabagraph 3.
3.3.2. Tho height of drop shall be 1.5m f_g mm,

1.0, Interpretation of results

3.h.1. The test shall be deemed to have given a satisfactory result if the
windscreen or the test piece is fractured.

3.4.2. A set of samples submitted for approval shall be considered satisfactory
from the point of view of the headform test if either of the two following
conditions is fulfilled, that is to say if :

3.4.2.1. all the tests have given a satisfactory result;

3.4.2.2. one test having given an unsatisfactory result, a further serles of tests
carried out on a new set of samples has given satisfactory results,

4, OPTICAL QUALITIES

The requirements concerning optical qualities set out in annex 3, paragraph 9,
" shall apply to every type of windscreen.
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Annex 5

UNIFORMLY-TOUGHENED GLASS PANES Y

1. DEFINITION OF TYPE

Uniformly-toughened glass panes shall be deemed ta belong to different types
if they differ in at least one of the following principal or secondary
characteristics.

1.1, The principal characteristics are as follows :

1.1.1. The trade name or mark;

1.1.2. The nature of the toughening process (thermal or chemical);
1.3, The shape category; two categories are distinguished :
1.1.3.1. Flat glass panes,

1.1.3.2. Flat and curved glass panes.

1.1.4. The thickness category in which the nominal thickness 'e' lies (a
magufacturing tolerance of ¥ 0.2 mm being allowed) :

.

[ Q¥ g WV ]
m(m.n
BERE

Category 1

Category II 3.5mm <

Category III 4.5mm <
- Category IV 6.5mm <

INIAIA

Po00

1.2. The secondary characteristics are as follows :

1.2.1. Nature of the material (polished (plate) glass, float glass, sheet glass);
1.2.2. Colouring (colourless or tinted);
1.2.3. The incorporation or otherwise of counductors.

2. FRAGMENTATION TEST
2.1. Indices of difficulty of the secondary characteristiecs
| Material | Index of difficulty g
| ]
| Plate glass | 2 |
i Float glass | 1 |
| Sheet glass | 1 |

No other secondary characteristics are involved.

2/ This type of uniformly-toughened glass pane can also be used for windscreens for
alow-moving vehicles which, by constructicn, cannot exceed 30 kmv/h.
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2.2. Selection of samples

2.2.1. Samples of each shape category and of each thickness category difficult tc
produce shall be selected according to the following criteria for testing.

2.2.1.1. In the case of flat glass panes, two sets of samples shall be prcvided,
corresponding to :

2.2.1.1.1. the largest developed area,

2.2.1.1.2. the smallest angle between two adjacent sides.

2.2.1.2.

In the case of flat and curved glass panes, three sets of samples shall be
provided, corresponding to :

2.2.1.2.1. - the largest developed area,

2.2.1.2.2. the smallest angle between two adjacent sides,

2.2.1.2.3. the largest height of segment.

2.2.2.

2.2.3.

2.2.4.

2.3.

2.4,
2.4.1.

Tests carried out on samples corresponding to the largest area 'S' shall be
considered to be applicable to any other area smaller than S + 5 per cent.

If the samples submitted present an angle af smaller than 30°, the tests
shall be considered as applicable to all glass panes produced having an
angle greater than @ - 5°.

If the samples submitted present an angle ?f' greater than or equal to 3Q°,
the tests shall be considered as applicable to all glass panes produced
having an angle equal to or greater than 309

If the height of segment h of the samples submitted is greater than 100 nom,
the tests shall be considered as applicable to all glass panes produced
having a height of segment smaller than h + 30 mm.

If the height of segment of the samples sutmitted is less than or equal to
100 mm, the tests shall be considered as applicable to all glass panes
having a height of segment less than or equal to 100 mm.

Number of samples per set

The number of samples in each group shall be as follows, according t¢ the
shape category defined in paragraph 1.1.3. above :

Kind of glass pane| Number of samples

[ |
| | i
} Flat (2 sets) | y }
| ]

Flat and curved | 5
(3 sets) ]

Test method

The method used shall be that described in annex 3, paragraph 1.
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2.5. &t_nts of impact (see annex 14, figure 3)

2.5.1. For rlat glass panes and curved glass panes the points of impact represented
reapectively in annex 14, figures @) and 3(b) on the one hand, and in annex
4, rigure 3) on the other hand, shall be as follows :

Polnt 1 : 3 cm from the edges of the glass pane in the part where the radius
of curvature of the edge is smallest; s

Polnt 2 : 3 cm from the edge of one of the medians, the side (if any) of :the

glass pane bearing tong marks being selected;

in the gecmetric centre of the glass

for curved glass panes only; this point shall be selected on the

largest median in that part of the pane where the radius of

curvature is smallest.

Polnt 3
Polnt 4

.

2.5.2. Only one test shall be carried out at each prescribed point of impact.

2.6. Interpretation of results

~.b.1. A test shall be deemed to have given a satisfactory result if fragmentation
satisfles the following conditions :

2.6.1.1. The number of fragments in any 5 cm x 5 cm square is not less than 40 or
more than 400, or in the case of glazing not more than 3.5 mm thick, 450.

2.6.1.2. For the purposes of the above rule, a fragment extending across a side of a
square shall count as half a fragment,

2.6.1.3. Fragmentation shall not be checked in a strip 2 cm wide round the edge of
the samples, this strip representing the frame of the glass; nor within a
" radius of 7.5 com from the point of impact.

2.6.1.4. Fragments of an area exceeding 3 cm® shall not: be- allowed except in the
parts defined in paragraph 2.6.1.3. above,

2.6.1.5. A few fragments of elongated shape shall be allowed, provided that :
their ends are not knife-edged, .
if they extend to the edge of the glass pane they do not form an angle of
more than 45° with it,
and if, except in the case provided for in paragraph 2.6.2.2._: below,
- their length does not exceed 7.5 cm,

2.6.2. A set of samples subtmitted for approval shall be considered satisfactory
from the point of view of fragmentation if at least one of the following

conditions is fulfilled :

2.6.2.1. When all tests carried out using the points of impact prescribed in
paragraph 2.5.1. above have given a satisfactory result;

2.6.2.2. When one test among all those carried out using the points of impact
pcescribed in paragraph 2.5.1. has given an unsatisfactory result, taking
account of deviations which do not exceed the following limits :
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2.6.2.3.

2.5.3.

3.
3.1.

3.1.1.

3.1.3.
3.1.3.1.
3.1.3.2.

not more than 5 fragments between 6 and 7.5 cm long,
not more than 4 fragments between 7.5 and 10 cm long,

and is repeated on a new sample which either conforms to the requirements of
paragraph 2.6.1. or presents deviations within the above specified limits.

When two tests among all the tests carried out using the points of impact
prescribed in paragraph 2.5.1. have given an unsatisfactory result, taking
account of deviations not exceeding the 1limits specified in paragraph
2.6.2.2., and a further series of tests carried out on a new set of samples
conforms to the prescriptions of paragraph 2.6.1. or not more than two
samples of the new set present deviations within the above specified limits
of paragraph 2.6.2.2..

If the above-mentioned deviations are found, they shall be noted in the test

report and photographs of the relevant parts of the glass pane shall bte
attached to the report.

MECHANICAL STRENGTH TEST

227 g ball test

Indices of difficulty of the secondary characteristics.

| Material | Index of | Colouring | Index of |

i | difficulty | } difficulty :
I | ‘

| Polished | | | I

] glass | 2 | colourless | 1 |

| Float glass} 1 | tinted | 2 }

| Sheet glass] 1 | | l

The other secondary characteristic (namely, incorporation or otherwise of
conductors) is not involved.

Number of test pleces

Six test pleces shall be subjected to testing for each thickness category
defined inmparagraph 1.1.4. above.

Test method

The test method used shall be that described in annex 3, paragraph 2.1..

The height of drop (from the underface of the ball to the upper surface of
the test piece) shall be as indicated in the following table, according to

thickness of the glass pane :

Nominal thickness of Height of drop

glass pane (e)

2.0m+5~0 mmn
2.5m+ 5 -0 mm
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3.1.4. Intgepretation of results

3.1.4.1. The test shall be deemed to have given a satisfactory result if the test
pieace does not break.

3.1.4.2. A saL of tesat pleces submitted for approval shall be considered satisfactory
fram the polnt of view of mechanical strength if at least one of :th
folliowing conditions is fulfilled :

3.1.4.2.1. - When not more than one test has given an unsatisfactory result,

3.1.4.2.2. When two tests having given unsatisfactory results, a further series of
tests carrled out on a new set of six test pieces give satisfactory

results.
4, OPTICAL QUALITIES
4.1. The provisions concerning regular light transmittance set out in annex 3,

paragraph 9.1., shall apply to uniformly-toughened glass panes or parts of
glass panes other than windscreens located at places which are essential to
the driver's vision.

§.2. The provisions of paragraph 9 of annex 3 shall apply to uniformly-toughened
glass panes used as windscreens of slow-moving vehicles which, by
construction, cannot exceed 30 km/h. .

€
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Annex 6

CRDINARY LAMINATED-GLASS WINDSCREENS

DEFINITION OF TYPE

Ordtnary lamlnated-glass windscreens shall be deemed to belong to different
typan if they differ in at least one of the following principal or secondary
characteristics.

The principal characteristics are as follows :

The trade name or mark,

The shape and dimensioans,
Ordlnary laminated-glass windscreens shall be deemed to belong to one group
for the purposes of tests of mechanical properties and of resistance to the

env lronment.

The number of layers of glass,

The nominal thickness 'e' of the windscreen, a manufacturing tolerance of
0.2 n mum ('n* being the number of layers of glass in the windscreen) above
or below the nominal value being allowed,

The nominal thickness of the interlayer or interlayers,

The nature aand type of the interlayer or interlayers (e g.; PVB or other

plastics—material interlayer or- interlayers).

The secondary characteristics are as follows :

The: naﬁure- of the material (polished {plate) glass, float glass, sheet
glass), :

.The. .colouring (total or partial) of the interlayer or interlayers

{colourless or tinted),
The colouring of the glass (colourless or tinted),
The incorporation or otherwise of conductors,

The incorporation or otherwise of obscuration bands.

GENERAL.

In the case of ordinary laminated-glass windscreens, tests other than
headform tests (paragraph 3.2. below) and tests of optical qualities shall
be conducted on flat test pleces which are either cut from actual
windscreens or are specially made for the purpose. In either case the test
pleces shall be in all respects rigorously representative of the serially-
produced windscreens for which approval is sought.
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2.2. Before each test the test pieces shall be stored for nog less than four
hours at a temperature of 23° * 2°C. The tests shall take place as soon as
possible after the test pieces have been taken out of the receptacle in

which they were stored.

3. HEADFORM TEST

3.1, Indices of difficulty of the secondary characteristics

No secondary characteristic is involved.

3.2. Headform test on 3 complete windscreen

3.2.1. Number of samples
Four samples from the smallest-developed-area series and four samples fram
the largest-developed-area series; selected 1in accordance with the
provisions of -annex 13, shall be tested.

3.2.2. Test method

3.2.2.1. The method used shall be that described in annex 3, paragraph 3.3.2..

3.2.2.2. The drop height shall be 1.5 w = & mm.

3.2.3. Interpretation of results

3.2.3.1. This test shall be deemed to have given a satisfactory result if the
following conditions are fulfllled :

3.2.3.1.1, The sample breaks displaying mumerous circular cracks centred
approximately on the point of impact, the cracks nearest to the point of
impact being not more than 80 mm from it;

3.2.3.1.2. The layers of glass shall remain adhering to the plastics-material
interlayer. One or more partial separation fram the interlayer with a
distance of less than 4 mm in breadth, on either side of the crack, is

permitted outside a circle of 60 mm in diameter centred on the point of
impact. '

3.2.3.1.3. - On the impact side :
3.2.3.1.3.1. The interlayer must not be laid bare over an area of more than 20 cm?,
3.2.3.1.3.2. A tear in the interlayer up to a length of 35 mm is allowed.

3.2.3.2. A set of samples submitted for approval shall be considered satisfactory
from the point of view of the headform test if cne of the following two

conditions is met : -
3.2.3.2.1. - All the tests give satisfactory results, or

3.2.3.2.2. - One test having given an unsatisfactory result, a further series of
tests carried out on a new set of samples gives satisfactory results.
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Headt'orm test on flat test pieces

Number of test pieces
Six rlat test pieces measuring (1,100 mm x 500 mm)+ R
testing ( g g shall be subjected

Teat method
The method used shall be that described in Annex 3, paragraph 3.3.1.
The: height of drop shall be 4 m 1205 nim

Interpretation of results

This test shall be deemed to have given a satisfactory result if the
following conditions are fulfilled :

the test ©plece yields and breaks, displaying numerous circular
cracks centred approximately on the point of impact;

3.3.3.1.2. tears 1n the interlayer are allowed provided that the manikin's head

does not pass through the test piece:

3.3.3.1.3. no large fragments of glass shall become detached from the interlayer.

3.3.3.2.

3.3.3.2.1

A set of test pileces submitted for approval shall be considered satisfactory
from the point of view of the headform test if one of the following two
conditions is met :

. all the tests give satisfactory results, or

3.3.3.2;2. one test having given an unSatisfactbny result, a further series of"

4.2,

L.2.1.

4.2.2.
4.2.2.1.

4.2.2.2.

tests carried out on a new set of test pleces gives satisfactory
results,

MECHANICAL. STRENGTH TEST
Indices of difficulty of the secondary characteristics

No secondary characteristic is involved.

2,260 g ball test

Number of test pieces 40
Six square test pieces of 300 mm ¥ O tmm: side shall be subjected to

testing.
Test method
The method used shall be that described in Annex 3, paragraph 2.2.

The height of drop {(from the underface of the ball to the upper face of
the test piece) shall be U m _'f_'_g5 0

o

>f
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4.2.3. Interpretation of results

4.2.3.1. The test shall be deemed to have given a satisfactory result if the ball
does not pass through the glazing within five seconds after the moment of
impact.

4.2.3.2. A set of test pieces submitted for approval shall be considered satisfactory
from the point of view of the 2,260 g ball test if one of the following two
conditions is met :

4.2.3.2.1. All the tests give satisfactory results, or

3.2.3.2.2. One test having given an unsatisfactory result, a further series of
tests carried out on a new set of test pleces gives satisfactory
results.

4.3, 227 g ball test

§.3.1. Indices of difficulty of the secondary characteristics
No secondary characteristic is involved.

4.3.2. Number of test pieces : o
Twenty square test pieces of 300 mm f% oy - side shall be subjected to

testing.

4.3.3. Test method

4.3.3.1. The method used shall be that described in aannex 3, paragraph 2.1..
Ten specimens shall be tested at a temperature of + 40° ¥ 2°C and ten at a
temperature of ~ 20° * 2°C,

4.3.3.2. The height of drop for the various thickness categories and the mass of the
detached fragments are given in the table below :

| Thickness of | + 4o°C ] |
| test plece | | ‘ {
| ] i | :

| 1 Height ] Maximm | Height i Maximum |
| | of fall | permitted | of fall | permitted |
] ] | mass of the | | mass of the |
| ] |  fragments { : fragments :
[ | |

I mm I o | g } oY : g {
| | |

| e g 4.5 ] 9 | 12 | 8.5 | 12 |
| 4.5 <eg5.5] 10 | 15 | 9 | 15 ]
| 5.5 <eg6.5] 1 | 20 | 9.5 | 20 |
| e > 6.5 | 12 | 25 | 10 | 25 |

%/ A tolerance of +25 -0 mm is allowed in height of fall.

§.3.4, Interpretation of results

4.3.4,1, The test shall be considered to have given a satisfactory result if the
following conditions are met :
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The ball does not pass through the test piece,

The test piece does not break into sevéral pieces,

If the interlayer is not torn, the weight of fragments detached from the
side of the glass opposite Eo the point of impact must not exceed the
appropriate values specified in paragraph 4.3.3.2. above.

4,3.8.2. A saL of test pieceﬁisubmitted for approval snall be considered satisfactery
from the point of view of the 227 g ball test if one of the followirg
conditions {3 met : *

4.3.4.2.1. Not less than eight tests at each test ‘temperature give a
satisfactory result, ocr

4.3.4.2.2. More than tWwo tests at each test temperature having given an
unsatisfactory result, a further series of tests carried out on a new
nset of test pleces gives satisfactory results.

5- TEST OF RESISTANCE TO THE ENVIRONMENT

5.1. Test of resistance to abrasion

5.1.1. Indlces of difficulty and test method
The requirempents of annex 3, paragraph 4, shall apply, the test being
continued for 1,000 cycles.

5.1.2. Interpretation of results
The safety-glass pane shall be considered satisfactory with respect to
abrasion resistance if the light scatter as a result of abrasion of the test

plece does not exceed 2 per cent,

5.2. -Test. of resistance to high temperature
The requirements of annex 3, paragraph 5, shall apply.

5.3. Resistance-to-radiation test

5.3.1. General requiremenf
This test shall be performed only if the laboratory deems it useful in the
‘light of the information in its possession concerning the interlayer.

5.3.2. The requirements of annex 3, paragrapn 6, shall apply.

5.4, Resistance-to-humidity test

The requirements of annex 3, paragraph 7, shall apply.

6. OPTICAL QUALITIES

The requirements concerning optical qualities set out in annex 3, paragraph 9,
shall apply to every type of windscreen.
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LAMINATED-GLASS PANES OTHER THAN WINDSCREENS

DEFINITION OF TYPE

Laminated-glass panes other than windscreens shall be deemed to belong to
difrferent types if they differ in at least one of the following principal or
secondary characteristics.

The principal characteristics are as follows :

The: trade name or mark,

The thickness category of the fane in which the nominal thickness 'e! lies,
a manufacturing tolerance of T 0.2 n mm ('n' being the number of layers of
glass in the pane) being allowed :

Category I e {55 mm
Category II 5.5. mm < e £ 6.5 mm
Category III 6.5. mm < e

The nominal thickness of the interlayer or interlayers,

The nature and type of the interlayer or interlayers, e.g. PVB or other
plastics-material interlayer or interlayers, ;

Any special treatment which one of the layers of glass may have undergone.

The secondary characteristics are as follows :.

The nature of the material (polished (plate) glass, float glass, sheet
glass),

The colouring (total or partiél) of the interlayer or interlayers
(colourless or tinted),

The colouring of the glass (colourless or tinted).

GENERAL

In the case of laminated-glass panes other than windscreens, the tests shall
be conducted on flat test pleces which are either cut from actual glass
panes or are specially made. In either case the test pleces shall be in all
respects rigorously representative of the glass panes for the production of
which approval is sought.

Before each test the test pieces of laminated glass shall be stored for not
less than four hours at a temperature of 23°C X 2°C. The tests shall be
performed on the test pleces as soon as the test pleces have been taken out
of the receptacle in which they were stored.

The provisions of this Annex shall be considered to be met if the glazing
submitted for approval is of the same composition as a windsereen already
approved under the provisions of annex & or annex 8§ or annex 9.
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3.
RPN

3.3.
3.3.0.

3.4.1.

3.8.01.0.

3.4.1.2.

3.4.1.3.

3.4.2.

3.4.2.
3.4.2.2.

4.2,

u-3.
b.3.1.

4.3.2.

HEADFORM TEST

Indices of difficulty of the secondary characteristics

No nccondary characteristic is involved.

Number of test pieces

<

Six flat test pieces measurmgh 100 mm x 500 mm) fgbﬁ mm  shall be
sub jected to testing.

Teat method
The method used shall be that described in annex 3, paragraph 3.
The height of drop shall be 1.50 m * & wmm.

Intcrpretation of results

This .est shall be deemed to have given a satisfactory result if the
following conditions are met :

The test piece yields and breaks, displaying numerous circular cracks
centred approximately on the point of impact,

Tears 1n the interlayer are allowed, but the manikin's head must not pass
through,

No large fragments of glass shall become detached from the interlayer.

A. set of test pieces subjected to approval testing shall be considered
satisfactory from the point of view of the headform test if one of the:
following two conditions is met :

1. All the tests give satisfactory results, or

One test having given an unsatisfactory result, a further series of
tests carried out on a new set of test pieces gives satisfactory results.

MECHANICAL STRENGTH TEST - 227 g BALL TEST
Indices of difficulty of the secondary characteristics

No secondary characteristic is involved.

Number of test pieces

Four flat square test pleces of(300 m x 300 m) * 2 m side shall be
subjected to testing.

Test method
The method used shall be that described in annex 3, paragraph 2.1..

The height of drop (from the underface of the ball to.the upper face of the
test piece) shall be as indicated in the following table as a function of
nominal thickness :



N.

hoht,

noh,2.

4.u,2.1.

. h.z2.2.

5.

S.1.1.

5.1.2.

.

1.

5.2.

S.

5.3.1.

5.3.2.

3.

4.
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Nominal thickness

l
I
e £ 5.5. mm ll
f

5.5. om < e £ 6.5 om
6.5 mm < e

Interpretation of results

The test shall be considered to have given a satisfactory result if the
following conditions are met :

Lthe ball does not pass through the test piece,

Lhe test plece does not break into several fragments,

the total weight of the few fragments which may be produced aon the side
oppasite to the point of impact does not exceed 15 g.

A 3et of test pieces subjected to approval testing shall be considered
satisfactory from the point of view of mechanical strength if one of the
following conditions is met :

All the tests have given a satisfactory result, or

Not more than two tests having given an unsatisfactory result, a
further series of tests carried out on a new set of test pieces gives
satisfactory results.

TEST OF ZESISTANCE TCO THE ENVIRONMENT

Test of resistance to abrasion

Indices of difficulty and test method
The requirements of annex 3, paragrapn 4, shall apply, the test being
continued for 1,0C3 cycles.

_Interpretation of results )
The safety-glass-pane shall be considered satisfactory from the point of
view of abrasion resistance if the light scatter as a result of abrasion of
the test plece does not exceed 2 per cent.

Test of resistance to high temperature

The requirements of annex 3, paragraph 5, shall apply.

Resistance-to~radiation test

General requiremént
This test shall be performed only if the laboratory deems it useful in the
light of the information in its possession concerning the interlayer.

The requirements of annex 3, paragraph 6, shall apply.

Resistance-to-humidity test

The requirements of nnex 3, paragraph 7, shall apply.



E/ECE/324 )
E/ECE/TRANS/505)
Regulation No. 43
Annex 7

page 4

Rve.l/Add.42/Rev.1

6. OPTICAL QUALITIES

The provisions concerning the regular light transmittance set out in annex 3,
paragraph 9.1., shall apply to glass panes other than windscreens, or parts
of glass panes other than windscreens located at places which are essential
to the driver's vision.
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Annex 8

TREATED LAMINATED~GLASS WINDSCREENS

DEFINITION OF TYPZ

Treated laminated-glass windscreens shall be deemed to belong to different
types L they differ in at least one of the following principal or secondary

characteristics.

The principal characteristics are as follows :

Tho Lrade name or mark,

The shape and dimensioans

Treated laminated-glass windscreens shall be deemed to belong to one group
for Lhe purposes of tests of fragmentation, of mechanical properties and of
res{gtance to the environment.

The number of layers of glass,

The nominal thickness ‘'e' of the windscreen, a manufacturing tolerance of
0.2 nmm ('n' being the number of layers of glass in the windscreen) above
and below the nominal value being allowed,

Any gpecial treatment which one or more layers of glass may have undergone,
The nominal thickness of the interlayer or interlayers,

The nature and type of the interlayer or interlayers (e.g. PVB or other
plastlcs-material interlayer or interlayers).

The secondary characteristics are as follows :

The nature of the material (polished (plate) glass, float glass, sheet
81333) '

The colouring (total or partial) of the interlayer or interlayers
(colourless or tinted),

The colouring of the glass (colourless or tinted),
The incorporation or otherwise of conductors,

The incorporation or otherwise of cbscuration bands.

GENERAL

In the case of treated laminated-glass windscreens, tests other than the
headform test on a complete windscreen and tests of optical qualities shall
be conducted on samples and/or flat test pieces which are specially made for
the purpose. However, the test pieces shall be in all respects rigorously
represcntative of the serially-produced windscreens for which approval is

sought.
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2.2.

4.2,

5.3,

4.y,

4.5,
b.5.1.

4.5.1.1.

One test piece measuring (1,100 x 500 mm). ¥

Before each test, the test pieces or samples shall be stbred for not less
than four hours at a temperature of 23°C ¥ 2°C. The tests shall take place
a3 sqon as possible after the test pleces or samples have been taken out of
the rcceptacle in which they were stored.

TESTS PRESCRIBED

Treated laminated-glass windscreens shall be subjected to :

The Lests prescribed in annex 6 for ordinary laminated-glass windscreens,

The fragmentation test described in paragraph 4 below.

FRAGMENTATION TEST

Indices of difficulty of the secondary characteristics

I MATERIAL |  INDEX OF DIFFICULTY |
| ! i
| Plate glass | 2 |
| Float flass | 1 |
i Sheet glass | 1 !

Number of test pieces or samples

2; mm- or-one sample for each

point of impact shall be subjected to testing.

Test method

The method used shall be that described in amnex 3, paragraph 1.

Impact point or points

The glass pane shall be struck on each of the outer treated sheets in the
centre of the test piece or sample.

Interpretation of results

For each point of impact the fragmentation test shall be considered to have
given a satisfactory result if the total surface area of fragments having a
surface area of more than 2 or® comprised in a rectangle as defined in annex
4, paragraph 2.3.2., represents not less than 15 per cent of the surface of
that rectangle.

In the case of a sample :

4.5.1.1.1. For vehicles of category My, the centre of thks rectangle shall be

situated within a circle having a radius of 10 cm centred on the
projection of the middle of segment Vq Vi,



h.5.1.1.2.

4.5.1.1.3.
4.5 1.1.4
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For vehiales of categories M and N other than Mj, the centre of the
rectangle shall be situated within a circle having a radius of 10 cm
cantred on the projection of point O. ’

For agricultural and forestry tractors and for construction-site
vehicles, the position of the visibillity zone shall be indicated in the
Lest report.

The heipht of the above rectangle may be reduced to 15 cm for
wlndacrecns which are less than 44 cm high or whose angle of
installation 1s less than 15° from the vertical; the percentage of
visibility shall at least be equal to 10 per cent of the area of the
corresponding rectangle.

4.,5.1.2. In the case of a test piece, the centre of the rectangle shall be situated
on the greatcr axis of the test piece at 450 mm from one of its edges.

4.5.2. The test plece(s) or sample(s) submitted for approval shall be considered
satiafactory from the point of view of fragmentation if either of the
following conditions is met :

4 /.2.1. The test gives a satisfactory result for each point of impact, or

4.5.2.2, The test having been repeated on a new set of four test pieces for each
point of impact for which it had originally given an unsatisfactory result,
the four new tests, performed at the same impact points all give a
satisfactory result.
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Annex 9

SAFETY-GLASS PANES FACED WITH PLASTICS MATERIAL
{(on the inside)

DEFINLTION OF TYPE
Sat'ely glazing materials, as defined in annex 4 to 8, if coated on the inner

faca with a layer of plastics material, shall conform not only to the
requirements of the appropriate annexes but also to the following

requlirements.

TEST OF RESISTANCE TO ABRASION

Indlees of difficulty and test method

The plastics coating shall be subjected to a test for 100 cycles in
accordance with the requirements specified in annex 3, paragraph 4.

Interpretation of results

The plastics ccating shall be considered satisfactory with respect to
abrasion resistance if the light scatter as a result of abrasion of the test

plece does not exceed 4 per cent.

RESISTANCE-TO-HUMIDITY TEST

In the case of plastics-coated toughened ‘safety glazing material a
resistance-to-humidity test shall be performed.

The requirements of aunex 3, paragraph 7, shall apply.

TEST QF RESISTANCE TO TEMPERATURE CHANGES
The requirements of annex 3, paragraph 8, shall apply..

FIRE-RESISTANCE TEST
The requirements of annex 3, paragraph 10, shall apply.

TEST OF RESISTANCE TO CHEMICALS
The requirements of anex 3, paragraph 11, shall apply.
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Annex 10

GLASS~PLASTICS WINDSCREENS

1. DEFINITION CF TYPE

Glass-plastics windscreens shall be coasidered to belong to different types
if they differ in at least one of the following principal or secondary
characteristics. '

1.1. The principal characteristics are as follows :

1.1.1. The trade name or mark,
1.1.2. The shape and dimensions.
Glass-plastics windscreens shall be deemed to belong to a group for tne

purposes of tests of wmechanical strength, resistance to the environment,
resistance to temperature changes and resistance to chemical agents,

1.1.3. The number of plastics layers,

1.1.4, The nominal thickness 'e' of the windscreen, a manufacturing tolerance of
¥+ 0.2 om being allowed,

1.1.5. The nominal thickness of the layer of glass,
1.1.6. The ncaminal thickness of the layer(s) of plastics acting as interlayer(s),

1.1.7. The nature and type of the layer(s) of plastics acting as' interlayer(s)
(e.g. PVB or other material) and of the plastics layer-situated on the inner

face,
1.1.8. Any special treatment the glass pane may have undergone.

1.2. The secondary characteristics are as follows :

1.2.1. The nature of the material (plate glass, float glass, sheet glass),

1.2.2. The colouring (total or partial) of any layer(s) of plastics {colourless or
tinted),

1.2.3. The colouring of the glass (colourless or tinted),
1.2.4, The incorporation or otherwise of conductors,

1.2.5. The incorporation or otherwise of obscuratioca bands.

2. GENERAL

2.1. In the case of glass-plastics windscreens, tests other than headform tests
(paragraph 3.2.) and tests of optical qualities shall be conducted on flat
test pieces which are either cut from actual windscreens or are specially
made for the purpose. In either case the test pieces shall in all respects
be rigorously representative of the serially-produced windscreens for which

approval 1is sought.
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2.2.

3.2.

3.2.1.

3.2.2.

Before each test, the test pieces shall be stored for not less than four
hours at a temperature of 23°C ¥ 2°C. The tests shall take place as soon
as possible after the test pieces have been taken cut of the receptacle in

which they were stored.

HEADFORM TEST

Indices of difficulty of the secondary characteristics

No secondary characteristic is involved.

Headform test on a complete windscreen

Number of samples
Four samples from the series having the smallest developed area and four

samples from the series having the largest developed area, selected in
accordance with the provisions of annex 13, shall be tested.

Test method

3.2.2.1. The method used shall be that described in annex 3, paragraph 5.3.2..

+ Q0

3.2.2.2. The height of drop shall be 1.50 m -5 mm.

3.2.3.

Interpretation of results

3.2.3.1. This test shall be considered to have given a satisfactory result if the

following conditions are met.

3.2.3.1.1. The layer of glass breaks, displaying numerous circular cracks centred

approximately on the point of impact, the cracks nearest to the point of
impact being not more than 80 mm from it;

3.2.3.1.2. The layer of glass remains adhering to the plastics material interlayer.

One or more partial separations from the interlayer not more than 4 mm
in breadth may be allowed on either side of the crack outside a circle
60 mm in diameter centred on the point of impact;

3.2.3.1.3. A tear in the interlayer of a length up to 35 mm is allowed on the

‘impact side.

3.2.3.2. A set of test pieces submitted for approval shall be considered satisfactory

with respect to the headform test if one of the following two conditions is
met :

3.2.3.2.1. - All the tests give satisfactory results, or

3.2.3.2.2. One test having given an unsatisfactory result, a further series of

3.3.
3.3.1.

tests carried out on a new set of test pieces glves satisfactory
results.,

Headform test on flat test pieces

Number of test pieces +~5
Six flat test pieces measuring \1,100 mm x 500 mm / — 5 &# shall be

subjected to testing.
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3.3.2. Te~t. method

3.3.2.1. The method used shall be that described in -annex 3, paragraph 3.3.1..
3.3.2.2. The height of drop shall be i m 1'205 om.

3.3.3. Interpcetation of results

3.3.3.1. Thia test shall be considered to have given a satisfactory result if the
fottowing cordditions are met :

3.3.3.1.1. ‘The layer of glass yields and breaks, displaying numerous circular
cracks coentred approximately on the point of impact;

3.3.3.1.2. Tears i{n the interlayer are allowed, but the manikin's head must rot
pass theough;

3.3.3.1.3. No large fragment of glass shall become detached from the interlayer.

3.3.3.2. A nct of test pieces submitted for approval shall be considered satisfactory
with respect to the headform test if one of the following conditions is

met :
3.3.3.2.1. - All the tests give satisfactory results, or

3.3.3.2.2. One test having given an unsatisfactory result, a further series of
tests carried out on a new set of test pieces gives satisfactory

results.
Y, MECHANICAL STRENGTH TEST
b 1. Indices of difficulty, test method and interpretavica of results

The requirements of annex 6, paragraph 4, shall apply.
4.2, - However the third requirement set cut in paragraph 4.3.4.1. of annex 6 1is
not relevant.
5. TEST OF RESISTANCE TO THE ENVIRONMENT

5.1. Test of resistance to abrasion

5.1.1. Test of resistance to abrasion on the outer face
5.1.1.1. The rcquirements of annex 6, paragraph 5.1., shall apply.
5.1.2. Test of resistance to abrasion on the inner face
5.1.2.1. The requirements of amnex 9, paragraph 2, shall apply.

5.2. Test of resistance to high temperature

The requirements of annex 3, paragraph 5, shall apply.

5.3. Resistance—to-radiation test

The requirements of annex 3, paragraph 6, shall apply.
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S.h. Resipstance-to-humidity test

The requirements of annex 3, paragraph 7, shall apply.

9.5. Tesal. of resiatance to temperature changes

The requirements of annex 3, paragraph 8, shall apply.

6. OPTICAL QUALITIES

Thé requirements concerning optical qualities set out in annex 3, paragraph 9,
shall apply to each type of windscreen.

7. FIRE-RESISTANCE TEST

The requirements of annex 3, paragraph 10, shall apply.

8. TEST OF RESISTANCE TO CHEMICALS

The requirements of annex 3, paragraph 11, shall apply.
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Annex 11
GLASS-PLASTICS PANES OTHER THAN WINDSCREENS

DEFINITION OF TYPE

Glans—-plastics panes other than windscreens shall be considered to belong o
ditterent types if they differ in at least cne of the following principal or
secondary characteristics.

The principal characteristics are as follows :

The: trade name or mark,

The  thickness category applicable to the nominal thickness 'e', a
manufacturing tolerance of +/- 0.2 mm being allowed :

Category 1 e 3.5m

Category II 3.5 mm < e { 4.5 mm

Category 1III 4,5 mm < e

The nominal thickness of the layer(s) of plastics material acting as
interlayer(s),

The nominal thickness of the glass pane,

The type of the layer(s) of plastics material acting as interlayer(s) (e.g.
PVB or other material) and of the plastics layer on the inner face,

Any special treatment which the Iayer of glass may have undergoune.

The secondary characteristics are as follows o
The nature of the material (plate glass, float glass, sheet glass),

The colouring (total or partial) of any layer(s) of plastics (colourless or
tinted),.

The colouring of the glass (colourless or tinted).

GENERAL

In the case of glass-plastics panes other than windscreens the tests shall
be conducted on flat teat pieces which are either cut from normal glass
panes or are specially made. In either case the test pieces shall be in all
respects rigorously representative of the glass panes for the production of

which approval 1is sought.

Before each test, the test pieces of glass-plastics panes shall be stored
for not less than four hours at a temperature of 23°C 2 . 2°C. The tests
shall take place as soon as possible after the test pieces have been taken
out of the receptacle in which they were stored.
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2. 3. The provisions of this Annex shall be considered to be met if the glass pane
submitted for approval has the same composition as that of a windscreen
already approved under the provisions of annex 10.
HEADFORM TEST

3.1 Indlices of difficulty of the secondary characteriétics
No uccondary characteristic is involved.

3.2, Number of test pieces
Six flat test pieces measurlng(1 100 mm x 500 mm) ‘g e shall e
sub jected to testing.

3.3, Test method

3341, The method used shall be that described in annex 3, paragraph 3.

.3.7. The height of drop shall be 1.50 » ¥<  m.
3.4, Interpretation of results
3.4.1. This test shall be considered to have given a satisfactory result if the

h.2.

following conditions are met
The layer cof glass breaks, displaylng numerous cracks;

Tears in the interlayer are allowed, provided that the manikin's head dces
not pass through the test piece;

No large fragment of glass shall became detached from the interlayer.

& szet of test pleces submitt for approval shall be conslidered satizsfac
with respect to the headform test 1f one of the following condltAvnh
met :

All the tests glve satisfactory results, or

}J
CA
{2

One test having given an ﬁnsatisfactorv result, a Purther seri
carr‘ed out on a new set 09 test pieces gives satiafao*onv res Jl%s.
MECHANICAL STRENGTH TEST - 227 g BALL TEST

The provisions of anmnex 7, paragraph 4, shall apply, with the exception of
the table in paragrapn 4.3.2., to be replaced by :

Nominal thiékness Height of drop

-

j |

! : —|

| < 3.5, mm | Sm ) o
! 3. 5 mm <Ceg u 5 am | 6m) +25

| e > Y, 5 mm | Tm) G mm

i
|
l
‘ N
i

However the provision in annex 7,'paragraph 4.4,1.2., is not relevant.
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TEST OF RESISTANCE TO THE ENVIRONMENT

Test of resistance to abrasion

Test of resistance to abrasion on the outer face
The requirements of annex 7, paragraph 5.1., shall apply.

Test of resistance to abrasion on the inner face
The requirements of annex 9, paragraph 2.1., shall apply.

Test of resistance to high temperature

The requirements of annex 3, paragraph 5, shall apply.

Resistance-to-radiation test

The requirements of annex 3, paragraph 6, shall apply.

Resistance-to-humidity test

The requirements of annex 3, paragraph 7, shall apply.

Test of resistance to temperature changes

The requirements of annex 3, paragraph 8, shall apply.

OPTICAL QUALITIES

The provisions concerning the regular light transmittance set out in annex 3,
paragraph 9.1., shall apply to glass panes or parts of glass panes other
than windscreens located at places which are essential to the driver's
vision. )
FIRE-RESISTANCE TEST

The requirements of annex 3, paragraph 10, shall apply.

TEST OF RFSISTANCE TO CHEMICALS

The requirements of annex 3%, paragraph 1ll., shall apply.
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Annex 12

DOUBLE-GLAZED UNITS

1. DEFINITION OF TYPE
Double~glazed units shall be considered to belong to different types if they
differ in at least one of the following principal or secondary
characteristics.

1.1. The principal characteristics are as follows :

1.t.1. The trade name or mark,

1.1.2. The composition of the double-glazed unit (symmetrical, asymmetricall),

t.1.3. The type of cach component glass pane as defined in paragraph 1 of annexes 5,
7 or 11 to this Regulation,

oLk, The nominal width of the gap between the two glass panes,
1.1.5. The type of sealing (organic, or glass to glass/glass to metal).

1.2, The secondary characteristics are :

1.2.1. The secondary chgracterist@cs of each component glass pane, as defined in
paragraph 1.2. of annexes 5, 7 or 11 to this Regulation.

2. GENERAL

2.1. Each component glass pane forming the double-glazed unit shall either be
type-approved or subjected to the requirements set out in the relevant annex
to this Regulation (Annexes'5, 7 or 11). '

Tests carried out on double-glazed units having a nominal width of gap 'e'

2.2
shall- be- considered to be applicable to all double-glazed units having the
same characteristics and a nominal width of gap e ¥ I mm.

However, the applicant for approval may submit for approval tests the sample
having the smallest gap and the sample having the largest gap.

Z-3- In the case of double-glazed units having at least one laminated glass pane
or one glass-plastics pane, the test pieces shall be stored for at least
four hours prior to the test at a temperature of 23°C X 2°C. The tests
shall take place immediately after the test pieces are taken out of the
receptacle in which they were stored.

3. HEADFORM TEST

3.1, Index of difficulty of the secondary characteristics

No secondary characteristic is involved.
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3.2. ‘Numher of test pieces
Six test pleces{1,100 mm x 500 mm).fé{7~w, shall be subjected to testing
for cach catcegory of thickness of the component glass panes and each width
of gup as deflned in paragraph 1.1.4. above.

3.3, Test. method

3.4.1 The method used shall be that described in annex 3, paragraph 3.

3.3.2.  Tho height of drop shall be 1.50 o & m.

3.3.3 La the case of an asymmetrical double-glazed unit, three tests shall be
carrled out on one side and three tests on the other side.

3.4 Interpretation of results

3.4 Double glazing consisting of two uniformly-toughened glass panes :

The test shall be considered to have given a satisfactory result if both
components break;

3.4.2. Double glazing consisting of laminated glass panes and/or glass-plastics
pancs other than windscreens :

The test shall be considered toc have given a satisfactory result if the
following conditions are met :

3.4.2.1. The two components of the test niece yield and break, displaying numerous
circular cracks centred approximately on the point of impact;

3.4.2.2. Tears in the interlayer(s) are allowed provided. that the manikin's head does

- not pass through the tes;,piece;

3.4.2.3. No large fragment of glass becomes detached from the interlayer.

3.4.3. Double glazing consisting of a uniformly-toughened glass pane and of a
laminated glass pane or glass-plastics pane other than windscreens :

3.4.3.1. The toughened-glass pane breaks;

3.4.3.2. The laminated glass pane or glass-plastics pane yields and breaks,
displaying numerous circular cracks centred approximately on the point cf
impact;

3.4.3.3. Tears in the interlayer(s) are allowed provided that the manikin's head does
not pass through the test piece;

3.4.3.4, No large fragment of glass becomes detached from the interlayer.

3.4.4, A set of test pieces submitted for approval shall be considered satisfactory
with respect to behaviour under head impact if one of the following two
conditions is met :

3.4.4.1. All the tests give satisfactory results,

3.4.4.2. One test having given an unsatisfactory result, a further series of tests

carried out on a new set of test pieces gives satisfactory results.
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OPTICAL QUALITIES

The provisions concerning the regular light transmittance set out in
annex 3, paragraph 9.1., shall apply to double glazed units or parts
of double-glazed units located at places which are essential to the
driver's vision.
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Annex 13

GROUPING OF WINDSCREENS FOR APPROVAL TESTING

THE WINDSCREEN'S FEATURES TAXEN INTO ACCOUNT ARE:
The developed area,

The heignt of segment,
The curvature.

A GROUP IS MADE UP OF A THICKNESS CLASS

CLASSIFICATION IS PERFORMED IN ASCENDING ORDER OF DEVELOPED AREA

The flve largeat and the five smallest developed areas shall be selected,
and shall be numbered as follows :

1 for the largest 1 for the smallest

2 for the next largest after 1 2 for the next smallest after 1
3 for the next largest after 2 3 for the next smallest after 2
4 for the next largest after 3 4 for the next smallest after 3
S for the next largest after 4 5 for the next smallest after 4.

WITHIN EACH OF THE TWO SERIES DEFINED UNDER PARAGRAPH 3 ABOVE, THE HEIGHTS
OF SEGMENT SHALL. BE INDICATED AS FOLLOWS : .

1 for the greatest height of segment,
2 for the next greatest,

3 for the next greatest,

ete.,..

WITHIN EACH OF THE TWO SERIES DEFINED UNDER PARAGRAPH 3 ABOVE, THE
CURVATURES SHALL BE INDICATED AS FOLLOWS :

1 for the smallest curvature,
2 for the next smallest,

3 for the next smallest,
etc...

THE NUMBERS ASSIGNED TO EACH WINDSCREEN IN THE TWO SERIES DEFINED UNDER
PARAGRAPH 3 ABOVE SHALL BE ADDED TOGETHER.

" The windscreen among those having the five largest areas which has the

smallest total, and the windscreen among those having the five smallest
areas which has the smallest total, shall be subjected to camplete tests as
defined in one of annexes 4, 6, 8, 9 and 10.

The olher windscreens of the same series shall be subjected to the tests of
optical qualities described in annex 3,paragraph 9.
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T. A few windscreens having significantly different parameters of shape and/or
curvature from the extremes of the selected groups may also be tested if the
technical service coaducting the tests considers that the parameters in
question are likely to have appreciably adverse effects.

8. The limits of the group are determined by developed area of windscreen.
Where a windscreen submitted for type-approval has a developed area outside
the approved limits and/or has a significantly greater height of segment or
a significantly smaller curvature, it shall be considered to be of a new
type and shall be subjected to additional tests if the technical service
deems such tests technically necessary, having regard to the information
already in its possession concerning the product and the material used.

g. Should any other windscreen model subsequently be manufactured by the holder
of an approval in a thickness class already approved :

9.1. It shall be ascertained whether that model can be included among the five
largest or the five smallest selected for approval of the group in question;

9.2. Numbering by the procedures defined in paragraphs 3, 4 and S above shall be
performed again.

9.3. If the sum of the numbers assigned to the windscreen newly incorporated
among the five largest or the five smallest windscreens

9.3.1. Is found to be the smallest, the following tests shall be carried out :
9.3.1.1. For toughened-glass windscreens :
Fragmentatiornm,

1.1,
1.2. Headform test,

1.3. Optical distortion,
1.4

1.5

* s e
[ Y S S

. . Separation of secondary image,
-1.1.5. Light transmission.

.1.2. For ordinary laminated-glass or glass-plastics windscreens :

1. Headform test,

2. Optical distortiom,

3. Separation of secondary image,
4, Light transmission.

* s e

0 (YoRVe Ve RVo) Ve [YoRVeRVaRVe Vo]
*
(@8] L w W LWwwww

9.3.1.1.1., 9.3.1.1.2. and 9.3.1.2.

9.3.1.4, For windscreens faced with plastics material, the tests prescribed in
paragraph 9.3.1.1. or 9.3.1.2., as the case may be.

9.3.2. If not, only the tests prescribed for checking optical qualities as
described in Wnnex 3, paragraph 9, shall be carried out.
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Annex 14

MEASUREMENT OF THE HEIGHT OF SEGMENT AND
POSITION OF THE POINTS OF IMPACT

Figure 1 : Determination of the height of segment 'h'

In the case of a safety-glass pane having a simple curvature, the height
of” segment will be equal to : hy maximum.

In the case of a safety-glass pane having a double curvature, the height
of segment will be equal to : hy maximum + hy maximum.
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Width
T cm minivum

L Width

5 ¢m maxinmum

(3)
|3° Zone FI
FII
IT
by
3
L_ Width: 7 cm minimum Width :
(b) 5 cm maximum

Figure 2 : Prescribed points of impact for windscreens
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3(b) -~ Flat glass panel

3(¢) - Curved glass panel

Figures ¥a), 3b) and 3c) : Prescribed points of impact
for uniformly~toughened glass panes.

The points '2' shown in figures 3(a), 3(b) and 3(c) are examples of the
sites for point '2' prescribed in annex 5, paragraph 2.5..
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_Annex 15

PROCEDURE FOR DETERMINING TEST AREAS ON WINDSCREENS OF
M1 CATEGORY VEHICLES IN RELATION TQ THE 'V' POINTS

. POSITION Or THE 'V' POINTS

1.1, The position of the 'V' points in relation to the 'R' point (see annex 16 to
this Regulation), as Indicated by the X Y and Z co-ordinates in the
three-dimensional refercnce system, are shown in tables 1 and 2.

1.2, Table 1 gives the basic co-ordinates for a design seat-back angle of 25°,
The positive direction of the co-ordinates is shown in this annex, figure 3.
Table 1

| *v' Point | X | Yy | z

e I ! - |

[ vy | 68 mmn| -S5Smm]| 665 mm|

I Vo [ 68mm| -S5Smm| 589 mam |

1.3. Correction for design seat-back angles other than 25°
1.3.1. Table 2 shows the further corrections to be made to the X and Z co-ordinates

of ecach 'V' polint when the design seat-back angle is not 25°. The positive
direction of the co-ordinates is shown in this annex, figure 3.

Table- 2-
| Seat- | Horizoatal | Vertical | Seat- | Horizontal | Vertical |
| back | co-ordinates | co-ordinates | back | co-ordinates | co-ordinates|
l angle ’ X l z l angle l X ] YA ,
I (in °3 | ! | (dn°) | | |
{—- | } ] ] ] ]
| ] ] | | ] |
| 5 } =186 mm | 28 mm ! 23 | =17 m ] S mm |
i 6 | -~ 176 mm | 27 mm { 24 | -9 mm [ 2m |
] 7 | = 167 mm ! 27 mm ] 25 | 0 mm | 0 mm |
! 8 |1 -~ 15T m | 26 om | 26 | 9 mm ] -3 m ]
! 9 | - 147 am ! 26 mm i 27 | 17 mm | -Smm |
10 | =137 m I 25 mm | 28 | 26 m | -8mm |
I n | - 128 mm | 24 mm | 29 | 34 mm | =11 mm !
| 12 | ~ 118 mm | 23 mm | 30 | 43 mm | = 14 mn |
! 13 | = 109 mn | 22 mm ! 31 | S1 om | =17 mm |
1 1 -499 m | 21 mm I 32 | 59 mm | -21 mm |
| B ] ~9 mm | 20 am | 3 | 67 mm [ - 24 mm |
I 16 | -8 m ] 18 tm ! 34 | 76 mm | ~28 mm |
[ 17 | =771 mm | 17 mm | 35 | 84 mm | =31 mn |
| 8 | —062 m f 15 mm ] 36 | 92 mm | =35 mm |
| 19 | -53 om ! 13 mm | 37 | 100 mm | -39 mm |
| 20 | - 44 mm ! 11 mm l 38 | 107 mm | =43 mm [
P21 | = iS5 mm ] 9 mm | 39 | 115 mm | - 47 mm |
I 22 { - .0 mm ! 7 mm | 40 | 123 mn | - 52 m !
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2.2.

2.3.

TEST AREAS
Two test areas shall be determined from the 'V' points.

Test area A is the area on the apparent outer surface of the windscreen
bounded by the following four planes extending forward from the 'V' points
(see figure 1) :

a vertical plane passing through Vi and Vo and inclined at 13° to the left
of the X axis in the case of left-hand drive vehicles and to the right of
the X axis in the case of right-hand drive vehicles;

a plane parallel to the Y axis passing through Vq and inclined upwards at
3° from the X axis;

a plane parallel to the Y axis passing through Vo and inclined downwards
at 1° from the X axis;

a vertical plane passing through Vi and Vo, and inclined at 20° to the
right of the X axis in the case of left-hand drive vehicles and to the
left of the X axis in the case of right-hand drive vehicles.

Test area B is the area of the outer surface of the windscreen which is more
than 25 mm from the outer edge of the transparent area and is bounded by the
intersection of the following four planes with the outer surface of the
windscreen (see figure 2)

a plane inclined upward from the X axis at 7°, passing through Vi and
parailel to the Y axis;

a plane inclined downward from the X axis at 5°, passing through V, and
parallel to the Y axis;

a vertical plane passing through Vi and Vp and forming an angle of 17° to
the left of the X axis in the case of left-hand drive vehicles and tc the
right of the X axis in the case of right-hand drive vehicles;

a plane symmetrical with respect to the former plane in relation to the
longitudinal median plane of the vehicle.

I
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Annex 16

PROCEDURE FOR DETERMINING THE 'H' POINT AND
THE ACTUAL TORSO ANGLE FOR SEATING POSITIONS IN
MOTOR VEHICLES

1. PURPOSE
The procedure described in this Annex 1s used to establish the 'H' point
location and the actual torso angle for one or several seating positions in

a motor vehicle = and to verify the relationship of measured data to design
specification given by the vehicle manufacturer,

2. DEFINLTIONS
For the purposes of this annex.

2.1. "Reference data™ means one or several of the following characteristics of a
seatlng positloa :

2.1.1. the 'H' point and the 'R' point and their relationship;
2.1.2. the ictual torso angle and the design torso angle and their relationship.
2.2. ¥*Three-dimensional H-point machine™ (3 DH machine) means the device used for

the determination of H points and actual torso angles.
‘This device: 13 described .in.appendix 1 ta_this annex.

2.3. 'H point' means the pivot centre of the torso and thigh of the 3 DH machine
installed in the vehicle seat in accordance with the procedure described in
paragraph 3 below. The H point 1s located in the centre of the centre line
of the device which 13 between the H point sight buttons on either side of
the 3 DH machine. The H point corresponds theoretically to the R point (for
tolerances, see paragraph 3.2.2. below). Once determined in accordance with
the procedure described in paragraph 4, the H point is considered as fixed
in- relation .to .the. seat-cushion structure and as moving with it when the
seat is adjusted.

2.4, "R point™ or “seating reference point™ means a design point defined by the
vehicle manufacturer for each seating position and established with respect
to the three-dimensional reference system.

2.5. *Torso line* means the centre line of the probe of the 3 DH machine with the
probe in the fully rearward positioa.

YV Ia any seating position other than front seats where the H polnt cannot be
determined using the three-dimensional machine or other procedures,. the R point
indicated by the vehicle manufacturer may be taken as a reference at the
discretion of the competent authority.
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2.5. "Actual torso angle” means the angle measured between~ a vertical line
through the H point and the torso line using the back angle quadrant on the
3 DH machine. The actual torso angle corresponds theoretically to the desizn
torso angle (for tolerances, see paragraph 3.2.2. below).

2.7. “"Design torso angle* means the angle measured between a vertical line
through the R point and the torso line in a position corresponding to the
design position of the seat-back specified by the vehicle manfacturer.

2.8. “Centre plane of occupant (CPO) means the median plane of the 3 DH machine
positioned in each designated seating position; it is represented by the
co-ordinate of the H point on the Y axis. For individual seats, the centre
plane of the seat coincides with the centre plane of the occupant. For other
seats, the centre plane of the occupant is specified by the manufacturer.

2.9. “Three-dimensional reference system" means a system as described in appendix 2
to this annex.

2.10. "Fiducial marks" are physical points (holes, surfaces, marks or
indentations) on the vehicle body as defined by the manufacturer.

2.11. "Vehicle measuring attitude™ means the position of the vehicle as definea by
the co-ordinates of fiducial marks in the three-dimensional reference
system.

3. REQUIREMENTS

3.1, Data presentation

For each seating position where reference data are required in order to
demonstrate compliance with the provisions of this Regulation, all or an
appropriate selection of the following data shall be presented in the form
indicated in appendix 3 to this annex:

3.1.1. the co-ordinates of the R point relative to the three-dimensional reference
Systen,

3.1.2. the design torso angle,

3.1.3. all indications necessary to adjust- the seat (if it is adjustable) to the
measuring position set out in paragraph 4.3. below.

3.2. Relationship between measured data and design specifications

3.2.1. The co-ordinates of the H point and the value of the actual torso angle
obtained by the procedure set out in paragraph 4 below shall be compared,
respectively, with the co-ordinates of the R point and the value of the
design torso angle indicated by the vehicle manufacturer.

3.2.2. The relative positions of the R point and the H point and the relationship
between the design torso angle and the actual torso angle shall be
considered satisfactory for the seating position in question if the H point,
as defined by its co-ordinates, lies within a square of 50 mm side with
horizontal and vertical sides whose diagonals intersect at the R point, and
if the actual torso angle is within 5° of the design torso angle.

3.2.3. If these conditions are met, the R point and the design torso angle shall be
used to demonstrate compliance with the provisions of this Regulation.
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3.2.1, If the H point or the actual torso angle does not satisfy the requirements
of pnragraph 3.2.2. above, the H point and the actual torso angle shall be
detarmined twice more (three times in all). If the results of two of these
thrue operatlons satisfy the requirements, the coaditions of paragrapn
3.2.3. above nhall apply.

If the results of at least two of the three operations descrited in
paruayrapn 3.2.4. above do not satisfy the requirements of paragrapn 3.2.2.
abovey, or U the verification cannot take place because the vehicle
manufacturer has failed to supply information regarding the position of the
R polnt or regarding the design torso angle, the centroid of the three
meanured points or the average of the three measured angles shall be used
and he regarded as applicable in all cases where the R point or the design
torao angle 1s referred to in this Regulation.

Ly
ho
(eh)

4. PROCEDURE FOR DETERMINING THE H POINT AND THE ACTUAL TORSO ANGLE

4 1. The vehicle shall be preconditioned at a temperature of 20°C * 10°C, at
the manufacturer's discretion, to ensure that the seat material reaches room
temperature. [f the seat to be.checked has never been used, a 70 to 80 kg
pernon or device shall be placed on the seat twice for one minute to flex
the cushion and back. At the manufacturer's request, all seat assemblies
shall remain unloaded for a minimum period of 30 minutes prior to
installation of the 3 DH machine.

4.2, The vehicle shall be in the measuring attitude defined in paragraph 2.11.
above.

.3, The seat, if adjustable, shall be adjusted first to the rearmost normal
driving or riding position, as indicated by the- vehicle manufacturer, taking
into consideratiomr only the longitudinal adjustment of the seat, excluding
seat travel used for purpcses other than normal driving or riding positions.
Where other modes of seat adjustment exist (vertical, angular, seat-back,
etc. these will be-then adjusated to the position specified by the vehicle
manufacturer. For suspension seats, the vertical position shall be rigidly
fixed corresponding to a normal driving position as specified by the
manufacturer,

4 o4, -_The. area of the seating position_taken up by the 3 DH machine shall be-
covered by a muslin cotton, of sufficient size and appropriate texture,
described as a plain cotton fabric having 18.9 threads per cm@ and weighing
0.228 kg/m?, or knitted or non-woven fabric having equivalent
characteristics.

If the test is performed on a seat outside the vehicle, the floor on which
the seat 1s placed shall have the same essential characteristics A as the
floor of the vehicle in which the seat is intended to be used.

4.5, Place the seat and back assembly of the 3 DH machine so that the centre
plane of the occupant (CPO) coincides with the centre plane of the 3 DH
machine. At the manufacturer's request, the 3 DH machine may be moved
inboard with respect to the CPO if the 3 DH machine is located so far
outboard that the seat edge will not permit levelling of the 3 DH machine.

1/ Tilt angle, height difference with a seat mounting, surface texture, ete.
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h.6.

b r.r.2.

bor.2.

4.7.3.

4.8.

4.9.

4.9.1.

4.9.2.

Attach the foot and lower leg assemblies to the seat-pan assembly, either

individually or by using the T-bar and lower leg assembly. The line thrcugh
theg H point sight buttons shall be parallel to the ground and perpendicular
to the longitudinal centre plane of the seat.

Ad just the feet and leg positions of the 3 DH machine as follows :
Seats for driver and outside front passenger :

BoLh feet and leg assemblies shall be moved forward in such a way that the
fect take up natural positions on the floor, between the operating pedals if
necessary. Where possible the left foot shall be located at approximately
the same distance to the left of the centre plane of the 3 DH machine as the
right foot 1is to the right. The spirit level verifying the transverse
or{entation of the 3 DH machine is brought to the horizontal by readjustment
of the seat pan if necessary, or by adjusting the leg and foot assemblies
towards the rear. The line passing through the H point sight buttons shall
be maintained perpendicular to the longitudinal centre plane of the seat.

If the left leg cannot be kept parallel to the right leg and the left foot
cannot be supported by the structure, move the left foot until it is
supported. The alignment of the sight buttons shall be maintained.

Outboard rear seats :

For rear seats or auxiliary seats, the legs are located as specified by the
manufacturer, If the feet then rest on parts of the floor which are at
different level, the foot which first comes into contact with the front seat
shall serve as a reference and the other foot shall be so arranged that the
spirit level giving the transverse orientation of the seat of the device
indicates the horizontal.

cher éeats :

The general procedure indicated in paragraph 4.7.1. above shall be followed,
except that the feet shall be placed as specified by the vehicle
manufacturer.

Apply lower leg and thigh weights and level the 3 DH machine.

Tilt the back pan forward against the forward stop and draw the 3 DH machine
away from the seat-back using the T-bar. Reposition the 3 DH machine on the
seat by one of the following methods :

If the 3 DH machine tends to slide rearward, use the followling procedure :
allow the 3 DH machine to slide rearward until a forward horizontal
restraining load on the T-bar is no longer required, i.e. until the seat pan
contacts the seat-back. If necessary, re-position the lower leg.

If the 3 DH machine does not tend to slide rearward, use the following
procedure : slide the 3 DH machine rearwards by applying a horizontal
rearward load to the T-bar until the seat pan contacts the seat-back (see
figure 2 of appendix 1 to this annex).
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4.10. Apply a 100 +/- 10 N (oad to the back and pan assembly of the 3 DH cachine
at the intersection. of the hip angle quadrant and the T-bar housing. The
direction of load application shall be wmaintained along a line passing
through the above intersection to a point just above the thigh bar housing
{see figure 2 of appendix 1 to this annex). Then carefully return the back

pan to the seatback. Care must be exercised throughout the remainder of the
procedure to prevent the 3 DH machine from sliding forward.

4,11, Install the right and left buttcck weights and then, alternatively, the
eight torso weights. Maintain the 3 DH machine level.

4,12, Tilt the back pan forward to release the tension on the back-seat. Rock the
3 DH machine from side to side through a 10° arc (5° to each side of the
vertical centre plane) for three complete cycles to release any accumulated
friction between the 3 DH machine and the seat.

During the rocking action, the T-bar of the 3 DH machine may tend to diverge
from the specitied horizontal and vertical alignment. The T-bar must
therefore be restralned by applying an appropriate lateral load during the
rocking mections. Care should be exercised in holding the T-bar and rocking
the 3 DH machlne to ensure-that no. inadvertent exterior loads are applied in
a vertical or fore-and-aft direction. .

The feet of the 3 DH machine are not to be restrained or held during this
step. If the feet change position, they should then be allowed to remain in
that attitude,

Ca:2fully return the back pan to the seat-back and check the two spirit
levsels for zero position. If any movement of the feet has occured during the
rocking operation of the 3 DH machine, they must be repositioned as follows:

Alternately, Lift each foot. off the floor the minimum necessary amount until
no additional foot movement 1s obtained. During this lifting, the feet are
to be free to rotate; no forward or lateral loads are to be applied. When
each foot 1s placed back in the down position, the heel is to be in contact
with the structure designed for this.

Check the lateral spirit level for zero position; if necessary, apply a
lateral load to the top of the back pan sufficient to level the 3 DH
- machine’'s seat pan on the seat.

4.13. Holding the T-bar to prevent the 3 DH machine fram sliding forward on the
seat cushion, proceed as follows :

(a) return the back pan to the seat-back,

(b) alternately apply and release a horizontal rearward load, not to exceed
25 N, to the back angle bar at a height approximately at the centre of
the torso weights until the hip angle quadrant indicates that a stable
position has been reached after- load release. Care should be taken to
ensure that no exterior downward or lateral loads are applied to the 3 DH
machine., If another level adjustment of the 3 DH machine is necessary,
rotate the back pan forward, re-level, and repeat the procedure from
4.12.

4,14, Take all measurements :

4.14.1. The co-ordinates of the H point are measured with respect to the
threc-dimensional reference system.



E/ECE/324 ) 1/Add .42/Rev.1
o /BCE/TRANS/505) eV -1/Add -4

Regulation No. 43
Annex 16

page 6

b.14.2.

4.15.

4,16,

bo16.1.

4.16.2.

' The actual torso angle is read at the back angle quadrant of the 3 DH

machine with the probe in its fully rearward position.

If a repetition of the installation of the 3 DH machine is desired, the seat
assembly shall remain unloaded for a minimum period of 30 minutes prior to
the repetition. The 3 DH machine shall not be left loaded on the seat
assembly longer than the time required to perform the test.

If the seats in the same row can be regarded as similar (bench seat,
identical seats, etc.) only one H point and one actual torso angle shall be
determined for each row of seats, the 3 DH machine described in appendix 1
to this annex being seated in a place regarded as representative for the
row

This place shall be :
In the case of the front row, the driver's seat,

In the case of the rear row or rows, an outer seat.
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Annex 16 - Appendix 1

DESCRIPTION OF THE THREE-DIMENSIONAL H POINT MACHINE Y/
(3 DH machine)

1. BACK AND SEAT PANS

The back and seat pans are constructed of reinforced plastics and metal;
they simulate the human torso and thighs and are mechanically hinged at the
H point. A quadrant is fastened to the probe hinged at the H point to
measure the actual torso angle. An adjustable thigh bar, attached to the
seat pan, establishes the thigh centreline and serves as a baseline for the

hip angle quadrant.

2. BODY AND LEG ELEMENTS

Lower leg segments are counected to the seat pan assembly at the T-bar
joining the knces, which is a lateral extension of the adjustable thigh bar.
Nuadrants are lncorporated in the lower leg segments to measure knee angles.
shoe and foot assemblies are calibrated to measure the foot angle. Two
spirit levels orient the device in space. Body element weights are placed at
the corresponding-centres of gravity to provide seat penetration equivalent
to a T76kg male. All joints of the 3 DH machine should be checked for free
movement without encountering any noticeable friction.

2/ For details of the constructioa of the 3 DH machine refer to Society of Automotive
Engineers (SAE), 400 Commonwealth Drive, Warrendale, Pennsylvania 15096, United

States of America.

The machine corresponds to that described in ISO Standard 6549-1980,
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Probe

Back pan

Torso weight
hanger

Back ang]_e level
Back angle

uadrant
Hip angle quadrant q .

Seat pan

Thigh weight pad toine <tene bucton

‘I'~bar joining the kne€

H-point pivot

Lateral level

Thigh bar

Knee angle quadrant

,///’ Foot angle quadrant

Figure 1 : Designation of 3 DH machine components
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(0
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} Torso weights

Buttdck weights

e
/f/

Thigh weights

Leg weights

Figure 2 : Dimensions of 3 DH machine components

and load distribution
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THREE-DIMENSICNAL REFERENCE SYSTEM

1. The three-dimensional reference system is defined by three orthogcnal planes
established by the vehicle manufacturer (see figure)..!/

ro

The vehicle measuring attitude is determined by positioning the vehicle on a
supporting surface such that the co-ordinates of the fiducial marks
correspond to the values indicated by the manufacturer.

L
.

The eo-ordinites of the R point and the H point are determined in relation
to the fiductal marks defined by the vehicle manufacturer.

Zero Y plane (vertical
longitudinal zero plane) //A

- = me e e B < R

Zero X plane (vertical
transverse zero plane)

Zero Z plane
(horizontal zero plane)

S

Supporting surface

Figure : three-dimensional reference system

2/ The reference system correspouds to ISO Standard 4130 - 1978.
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REFERENCE DATA CONCERNING SEATING POSITIONS

1. CODING OF REFERENCE DATA

Refercnce data are listed consecutively for each seating position. Seating
positlons are identified by a two-character code. The first character is an
Arablc¢ numeral which designates the row of seats, counting from the front to
the rcar of the vehlcle. The second i3 a capital letter which designates the
locatlon of the seating position in a row, as viewed in the direction of
forwurd motion of the vehicle;

the (ollowing letters shall be used :

L = left,
C = centre,
R = right.
2. DESCRIPTION OF VEHICLE MEASURING ATTITUDE
2.1, Co-ordinates of fiducial marks
X eeons et ecsecctt e teneann
D PP .
L i teerstectsesasecanananas
3. LIST OF REFERENCE DATA
3.1, Seating POSItiOoN 7 tivieenscestestenacsansannn

3.1.1. Co-ordinates of the R point :

X teiietacancaccssnnassnsans
B

Z teiiserscnccncscsessacenns
3.1.2. Design torso angle @ ...eeecveascncecancasanenn

3.1.3. Specifications for seat adjustment Y
horizontal : .s.eevieenacneas

vertical D itesttcacacenns

angular :

tOrso angle: ...ceecnacacens

se0css s v

NOTE : List reference data for further seating positions under 3.2., 3.3., etc.

%/ Strike out what does not apply.



E/ECE/324 )Rev.1/Add.42 /Rev .1

E/ECE/TRANS/505)
Regulation No. 43
Annex 17

page 1

Annex 17

CHECKS ON CONFORMITY OF PRODUCTICN

1. DEFINITIONS
For the purpose of this annex:

1.1, "Type of product' means all glass panes having the same principal
characteristies;

1.2, "Thickness cliuss' means all glass panes whose component parts have the same
thickness witnin the permitted tolerances;

1.3, ¥Production unit¥ means all production facilities of one or several types of
glays panes cstablished in the same place; it may include several production
lines;

1.4, "Shift¥ means a period of production carried out by the same production line
during daily working hours;

1.y, "Production run® means a continuous period of production of the same type of
product in the same production line;

1.6. "Py" means the number of glass panes of the same type of product produced by
the same shift;

1.7 “Pr“ means the number of glass panes of the same type of product produced..
during a production run. .

2. TESTS
The glass panes shall be subjected to the following tests :

2.1. Toughened-glass windscreens

2.1.1. Fragmentation test in accordance with the requirements of annex 4,
paragraph 2.

2.1.2. Light transmission measurement in accordance with the requirements of annex 3,
varagraph 9.1.

2.1.3. Optical distortion test in accordance with the requirements of annex 3,
paragraph 9.2..

2.1.4. Secondary image separation test in accordance with the requirements of annex 3,
paragraph 9.3.

2.2. Uniformly—toughened glass panes

2.2.1. Fragmentation test in accordance with the requirements of annex 5,
paragraph 2.

2.2.2. Lighl. transmission measurement in accordance with the requirements of
annex 3, paragraph 9.l.
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2.2.3 In the case of glass panes used as windscreens :
2.2.3.7. Optical distortion test in accordance with the requirements of annex 3,
paragraph 9.2..
2.2.3.2. Secondary image separation test in accordance with the requirements cf annex
paragraph 9.3.
2.3. Ordinary laminated-glass windscreens and glass-plastics windscreens
2.3.1. Headform test in accordance with the requirements of annex 6, paragraph 3.
2.3.2. 2,260 g ball test in accordance with the requirements of annex 6, paragraph 4.2.
and annex 3, paragraph 2.2.
2.3.3. Test of resistance to high temperature in accordance with the requirements
of annex 3, paragraph 5.
2.3.4. Light transmission measurement in accordance with the requirements of annex
paragraph 9.1.
2.3.5. Optical distortion test in accordance with the requirements of arnnex 3,
paragraph 9.2..
2.3.6. Secondary image separation test in accordance with the requirements of annex
paragraph 9.3.
2.3.7. In the case of glass-plastics windscreens only :
2.3.7.1. Test of resistance to abrasion in accordance with the requirements of annex
paragraph 2.1.
2.3.7.2. Resistance-to-humidity test in accordance with the requirements of annex
paragraph 3. .
2.3.7.3. Test of resistance to chemicals in accordance with the requirements of annex
paragraph 11. )
2.4, Ordinary laminated-glass and glass-plastics panes other than windscreens
2.4.1. 227>g ball test in accordance with the requirements of annex 7, paragraph 4.
2.4.2. Test of resistance to high temperature in accordance with the requirements
of annex 3, paragraph 5.
2.4.3. Light transmission measurement in accordance with the requirements of annex
paragraph 9.1.
2.4.4, In the case of glass-plastics panes only :
2.4.4,1, Test of resistance to abrasion in accordance with the requirements of annex
paragraph 2.1.
2.4.4.2, Resistance-to-humidity test in accordance with the requirements of annex 9

paragraph 3.

2.4.4,3, Test of resistance to chemicals in accordance with the requirements of annex 3,

paragraph 11.
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2.4.5. The above provisions shall be considered to be met if the corresponding
tests have benn carried out on a windscreen of the same composition.

2.5. Treated laminated-glass windscreens

2.5.1. In addition to the- tests prescribed in paragraph 2.3. of this annex, a
fragmentation test shall be carried cut in accordance
of annex 8 paragraph 4.

2.6. Glass panes faced with plastics material

In addition to the tests prescribed in the various paragraphs of this
the following tests shall be carried out :

2.6.1. Test of resistance to abrasion in accordance with the requirements of
annex 9, paragraph 2.1.

2.6.2. Resistance-to-humidity test in accordance with the requirements of annex 9,
paragraph 3.

2.6.3: Test of resistance to chemicals 1in accordance with the requirements
of annex 3, paragraph 11.

2.7. Double-glazed units

The tests to be performed are those specified in this mnnex for each glass
pane coaposing the double-glazed unit, with the same frequency and the same

requiremeats.
3. FREQUENCY OF TESTS AND RESULTS™
- 3.1, Fragmentation test

3.1.1. Tests

3.1.1.1. A first serlea of tests consisting of a break at each impact point specified
by this Regulation shall be. carried out with photographic prints at the
beginning of the production of each new type of glass pane to determine the
most severe break point. '

However, for toughened-glass windscreens, this first series of tests shall
be carried out only if the annual production of this type of glass pane
exceeds 200 units.

3.1.1.2. During the production run the check test shall be carried out using the
break point as determined in paragraph 3.1.1.1%1..

3.1.1.3. A check shall be carried out at the beginning of each production run or
followlng a change of colour.

3.1.1.4. During the production run the check testas shall be carried out at the
following minimum frequency :
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| Toughened-glass | Toughened-glass panes| Treated laminated- |
! windscreens | other than windscreensl glass windscreens |
R — | mmmm e e — -l
I Ps £ 200 : one break| Pr £ 500 : one per | (.1 per cent per typel
[ per production run ! shift | |
I ! I i
| Ps > 200 : One break| Pr > 500 : two per | |
| every four hours ‘ shift I |
! | I I

Lt

(o
.
a8}

3.3.
3.3.

3.3.

of production

fa

. A check shall be carried out at the end of the production run on one of the

last glass panes manufactured.

. For Pr < 20, only one fragmentaticn test per production run shall be carried

out.

Results

All results shall be recorded, including the results without photographic
print,

In addition, a photographic contact print shall be made once per shift,
except for Pr < 500. In this last case only one photographic contact print
shall be made per production run.

Headform test

Tests

The check shall be carried out on samples corresponding to at least 0.5 per
cent of the daily production of laminated-glass windscreens of one
production line. A maximum of 15 windscreens per day shall be tested-

The choice of samples shall be representatlve of the pr'oduction of the
various types of windscreen. .

AS an alternative and with the agreement of the administrative service,
these tests may be replaced by the 2,260 g ball test (see paragraph 3.3.

below). Behaviour under head impact shall in any event be checked on at
least two samples for each thickness class per year,

Results
All results shall be recorded.

2,260 g ball-impact test

Tests

The minimum frequency for the check shall be one complete test per menth for
each thickness class.

Results

All results shall be recorded.
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3.4. 227 g ball-impact test

304.1. Tests

The test pleces shall be cut from samples. However, Ffor practical reasons,
the tests may be carried out on finished products of parts of them.

The check shall be carried out on a sampling corresponding to at least 0.5
per cent of the production of one shift with a maximum of ten samples per
day.

3.4.2 Results
A1l result$ shall be recorded.

3.5. Test of resistance to high temperature

3.5.1. Tests

The fesat pleces shall be cut from samples. However, for practical reasons,
the tests may be carried out on finished products or parts of them. These
shall be selected so ‘that all interlayers are tested proportionately to

their use.

The check shall be carried out on at least three samples per colour of
interlayer taken from the daily production.

3.5.2. Results

All results shall be recorded.

3.6. - Light-transmissioa
3.6.1. Tests

Representative samples of tinted t‘inished products shall be subjected to
this test.

The check shall be carried out at léast at the beginning of every production
run i€ there is any change in the characteristics of the glass pane
‘affecting the results of the test.

Glass panes having a regular 1light transmission measured during
type~approval of not less than 80 per cent in the case of windscreens and
not less than 75 per cent in the case of glass panes other than windscreens,
and glass panes whose symbol is V (see paragraph 5.5.2. of this Regulation),
shall be exempted from this test.

Alternatively, for toughened-glass panes, a certificate of compliance with
the above requirements may be submitted by the glass supplier.

‘3.6.2. Results

The value of regular light transmission shall be recorded. In addition, for
windscreens with shade-bands or obscuration bands, it shall be verified,
from the drawings referred to in paragraph 3.2.1.2.2.4. of this Regulation,
that such bands are outside zone B or zone I according to the category of
vehicle for which the windscreen is intended.
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3.7. Optical distortion and separation of secondary image
3.7.1. Tests
Every windscreen shall be inspected for visual defects. In addition, using
the methods specified in this Regulation or any method giving similar
results, measurements shall be made in the various areas of vision at the
following minimum frequencies : ’
either where Ps { 200, one sample per shift,
or, where Ps > 200, two samples per shift,
or 1 per cent of the whole production, the samples chosen bein
representative of all production.
3.7.2. Results
All results shall be recorded.
3.8. Test of resistance to abrasion
3.8.1. Tests
Plastics-surfaced and glass-plastics panes only shall be submitted to this
test. There shall be at least one check per month and per type of plastics
material surfacing or plastics material acting as an interlayer.
3.8.2. Results
The measurement of the light scatter shall be recorded.
3.9.- -Resistance-to-humidity test
3.9.1. Tests -
Plastics~surfaced and glass-plastics panes only shall be submitted to this
test. There shall be at least one check per month and per type of plastics
material surfacing or plastics material acting as an interlayer.
3.9.2. Results
All results shall be recorded.
3.10. Test of resistance to chemicals
3.10.1. Tests
Plastics-surfaced and glass-plastics panes only shall be submitted to this
test. There shall be at least one check per month and per type of plastics
material surfacing or plastics material acting as an interlayer,
3.10.2. Results

All results shall be recorded.




