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A. STATEMENT OF TECHNICAL RATIONALE AND JUSTIFICATON

1. INTRODUCTION

(a) History of the global technical regulation Jgtr

1. At the one-hundred-and-thirty-second sessioth@f\World Forum for Harmonization of

Vehicle Regulations (WP.29) in March 2004, the fatrmproposal to develop a gtr on safety
glazing was adopted (TRANS/WP.29/AC.3/9), with atrietion of its scope to glass safety
glazing (excluding other materials such as plaktics

2. While some Contracting Parties allow the uselaktic glazing for window panes in
vehicles, other Contracting Parties prohibit plastilazing due to its limited durability.
Historically, plastic glazing degrades graduallyeotime, particularly due to the effects of
weather, radiation, oxidation and mechanical abusesuch cases, the visibility of the glazing is
greatly reduced. Therefore, to avoid contentidimse-consuming discussions and to expedite
the development of the gtr at the one-hundred-airtAthird session of WP.29, the Executive
Committee of the 1958 Agreement (AC.3) agreed tugbe plastic glazing from the gtr.

3. An informal group (IGWwas established under the Chairmanship of Gerntaaysponsor

of the gtr. The IG developed and submitted a dytfto the Working Party on General Safety
Provisions (GRSG) for its ninetieth session. Tih& feport was submitted to WP.29 for its one-
hundred-and-thirty-sixth session, in June 2005seBaon comments from Canada and the United
States of America, the draft was returned to tfarinal group for further consideration.

4. Two issues were raised in the informal group,itfstallation and the markings. Existing
national or regional regulations/legislation in@ugrescriptions on which kind of glazing may or
may not be installed at certain locations and/orcertain vehicles. In particular, the
requirements for light transmission levels in ghagiinstalled in rearward vision areas vary
widely. Existing national or regional regulaticgiso specify marking requirements that indicate
the type of material and/or the regulations/ledistait meets. The informal group was not clear
as to whether a global marking to demonstrate ciamg@é with the gtr requirements would be
proper within the scope of a gtr. Responding testjons from the |G, at the one-hundred-and-
thirty-seventh session of WP.29, in November 2005,3 agreed that the gtr would not include
installation requirements and that the group caaldsider the possibilities to include markings
in the gtr (TRANS/WP.29/1047, para. 96). Howewarthe one-hundred-and-fortieth session of
WP.29, in November 2006, the European Commissioomgted a proposal concerning
markings for gtr's in general. As this proposalulgbbe discussed at later sessions of WP.29
only markings concerning the type of material aguded in this gtr.

(b) Summary

5. The draft gtr specifies performance requiremedntsvarious types of glazing (i.e.,

laminated and toughened glass) intended for igtatl in Category 1 and 2 vehicles as defined
in Special Resolution No. 1. The requirementsyapplglazing as an item of equipment, and do
not include installation requirements for vehicleBerformance requirements for some of the
materials are different if the material is intended installation as a windscreen or as a pane.
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The draft gtr includes requirements and tests guenthat the mechanical properties, optical
qualities and environmental resistance of glaziegsatisfactory.

6. Four tests and requirements are used in tHergtnechanical properties: a fragmentation
test, a 227 g steel ball, a 2.26 kg steel ballad8 kg head-form. The first three appear infll o
the national or regional regulations. The fragragan test in this gtr is similar to those included
in UNECE Regulation No. 43 "Uniform Provisions Centing the Approval of Safety Glazing
and Glazing Materials." The 227 g steel ball an262kg steel ball tests are similar in the
national or regional regulations examined and tifferénces were resolved in the gtr. The
major difference from all existing regulations tsetdrop height for the small ball test for
uniformly toughened glass panes. Based upon d@salgaducted by Japan, which demonstrated
that the force from a drop height of 2.0 m représgnhe force of a typical object impacting a
pane, it was decided that a drop height of 2.0 oiccbe retained. The head-form test in this gtr
specifies one drop height, and not two as in Etan@ad Asian regulations.

7. Three types of optical qualities are addressgdhle gtr: light transmission, optical
distortion and double image. The minimum lightmittance level for glazing required for the
driver's forward field of vision is 70 per centiags in North American and Asian regulations,
and not 75 per cent as it is in European regulatiofhis is justified by costs/benefits analysis.
The test procedure is based on the UNECE test ¢uoee The main difference from the other
tests in the national or regional regulations exemtii was not the requirements, but the test
procedure. This was resolved by selecting thepiestedure that was most similar to real-world
conditions.

8. For environmental resistance, the gtr includequirements related to temperature
change, fire, chemical resistance, abrasion, riadiahigh temperature and humidity. The first
four of these were common to all the examined m@@is. Minor differences in the other three
were resolved for the gtr.

9. The IG understands that research to update sériee environmental tests is currently
being conducted within the glazing industry. Howevier the time being, the gtr can only
consider the available practice and test requirésne®nce the new test procedures/test
equipments are validated and updated by the induystoposals could be made to update the gtr
accordingly. Other areas that could be the sulgf@itture proposals to upgrade the gtr such as
installation provisions, plastic glazing, and ueifi markings, are subject to the approval by
WP.29 and AC.3.

(c) Background

10. Standards covering the performance requiremtamtsvehicle glazing have been in
existence in Europe and in the United States of Woaesince the late 1930s. Early standards
include the American National Standard for Safetgzihg Materials for Motor Vehicles and
Motor Vehicle Equipment Operating on Land HighwaySafety Standard ANSI Z26 and the
British Standard 857 "Safety Glass for Land TramspoThese early voluntary standards form
the basis for later mandatory national standards.
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11. Due to the absence of candidate regulatiotiserfCompendium, a number of national or
regional regulations were examined in developing gfr, including those of Canada, China, the
UNECE, Japan and the United States of America. Maly standards were also examined,
including those of American National Standard kus&i (ANSI) and the International
Standardization Organization (1ISO).

12.  The attached summary chart compares the exiséigulations in Europe, the United

States of America and Japan for the most commaoseyl wypes of glazing materials. In many
cases the technical requirements are the samendarsi However, there are some differences in
the requirements for mechanical properties anctalptjualities.

2. TECHNICAL RATIONALE AND JUSTIFICATION

13.  Vehicle glazing contributes to vehicle safetynumerous ways. For this reason, it shall
satisfy a set of performance requirements. THevi@hg general properties are desired:

0] Vehicle glazing shall have good mechanicalrgjth and fracture resistance.
Mechanical strength will help to ensure that olgestich as road debris thrown
against the glazing do not penetrate into the caxcupompartment. Mechanical
strength can also help prevent occupant ejectidhdrevent of a crash. Good
fracture characteristics minimize the likelihoodmfiry in the case of breakage;

(i) Vehicle glazing shall also have good opticederties. This will ensure that the
glazing is sufficiently transparent to provide adwiew of the road and does not
cause any distortions in the vision;

(i)  To ensure continued performance throughowt life of the vehicle, the glazing
should be resistant to conditions encountered imabusage. This includes
atmospheric humidity, temperature fluctuations abdasion. For glazing with
exposed plastic surfaces, this would also inclddericals and combustion.

€) Existing requirements/tests not included indtre

14.  The European and Asian regulations includegairement for colour recognition. The

requirement was originally adopted to prevent ceitfin concerning traffic signals. The North

American regulations do not include such a requinetmnor was it adopted by ISO. Experience
has shown that colour distortion is not a problértha light transmission levels allowed by any
national or regional regulation for windscreensr Rck of safety justification, the requirement
is not included in the gtr.

15. The North American regulations include a 4.99skot bag test. The test requires a
leather bag filled with lead shot. Experience &aswn that it is difficult to obtain consistent
results because variations in the suppleness oflgather play a significant role in the
distribution of force on the impact area. For la€lobjectivity, the test was not included in the

gtr.

16. The North American regulations also include€8 ¢ dart test. The dart test is a test that
causes fracture and delaminated areas for lamindtetscreens and panes. The 227 g ball test
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evaluates the same characteristics. Because thesdery close in mass to the 227 g ball, the
tests provide similar information. For this reasha 227 g ball test is included in the gtr only
because the slightly increased weight makes theslightly more severe.

17.  The European and Japanese regulations incleae-form tests at both 1.5 m and 4 m
drop heights. The test at the 4 m drop heighbtsncluded in this gtr. The 4 m drop height test
shall be conducted on specially manufactured testep rather than normal production parts.
The primary benefit of this test is to assess #eefration resistance, which is already assessed
in other test protocols included in the gtr.

(b) Common requirements in all of the requlations

18.  All of the regulations considered include idegalt requirements for glazing with an
exposed plastic layer. These requirements areddst the resistance to:

(i) Temperature change;

(i) Fire;

(iii) Chemicals (e.g., cleaning compounds);

(iv) Abrasion.

19. By its nature, glass glazing is resistant eséhfactors. However glazing with an exposed
plastic face could have low resistance. If thezigig were not resistant to temperature changes,
chemicals or abrasion, the ability of a driver ¢& shrough the glazing would be compromised.
If the glazing permitted a fire to spread on ancsqal plastic surface, this could also be a hazard
to the occupants of the vehicle. Because a safejystification for these requirements exists,
they were included in the gtr.

(c) Mechanical properties

20.  There are basically two types of glass-baseding used in automotive applications, the
toughened (also known as tempered) and the laninafbere are differences between them in
the manufacturing process, weight, cost, strengthfeacture properties.

21.  Toughened glass is produced using a manufagtumethod (heat tempering) that
introduces internal stresses in glass. Heat tangpéncreases the mechanical strength of the
glass, so it resists to breakage. In the eventttizaglass does break, it shatters into numerous
small, blunt-edged pieces rather than large arshiarp fragments, reducing the risk of injury to
an occupant struck by the broken glazing.

22. Laminated glazing consists of two glass paaeslsiching a plastic interlayer, which is
inserted after the glass panes have been benétdeired shape. The total assembly is highly
resistant to penetration, and in the case of bggkaany small, fragments are held in place by
the interlayer. This reduces the risk of headrinjuln the case of an impact with a foreign
object, emergency visibility is maintained. Foedk reasons this gtr only specifies requirements
for laminated glazing windscreens, using laminatieds or glass-plastics.
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23. For mechanical properties four types of testdgreclude into the gtr:
(i) fragmentation test;
(iiy 227 g steel ball test;
(i) 2.26 kg steel ball test; and
(iv) 10 kg head-form test.

24.  The purpose of the fragmentation test is t@rdhe whether the glazing is causing
injury when it does breaks. In the case of breakéds desired that the glazing shatter into very
small, blunt pieces rather than large, sharp fragsnthereby significantly reducing the risk of
serious injuries. The fragmentation test is ajtlie only to toughened and not laminated panes
because in the later case the majority of fragmesiitsbe held in place by the interlayer. The
ability of the interlayer to hold these fragmemtsplace is evaluated in the 227 g ball test.

25.  There are two significant differences betwdsa Morth American regulations and the
European and Asian regulations. The North Americagulations specify only one breaking
point, while the others specify four breaking peintThe North American regulations specify
that the largest fragment cannot exceed a spewifiight, while the European and Asian
regulations require a minimum and maximum numbedragments and specify additional limits
on the maximum length and area of any single fragme

26. When a toughened pane is broken, the fractafterp observed depends not only on the
degree of thermal toughening introduced in the gssing, but also on the peripheral shape of
the pane and the location of the point of fractufihere is a complex interaction between the
developing crack and the resultant stress waveishaflected back from the edges of the pane.
As a general rule the centre break position is rtfost critical. However, if a pane has a
significant degree of curvature at the lateral exxiities, a geometric centre break point can mask
toughening issues. Adding an additional fragmémmapoint in the region of smallest radius, it
can be verified if the glass has been properlytengd.

27.  After reviewing all of these regulations the@erts agreed that two breaking points could
be specified and adopted the minimum number ofnfiexgs count technique with additional

limits on fragment size and shape. The centrekimgaposition is specified for all panes. For
panes with complex curves, an additional test pdsnintroduced at the place where the
minimum radius of curvature "r", on the longest med is less than 200 mm. Specifying this
point means that the additional test points in Ehgopean and Asian regulations are not
required. The value of 200 mm is based on testsedaout by the European test laboratories
e.g. Material Prufungs-Amt (MPA), British Standdrdstitute (BSI) and L'Union Technique de

I'’Automobile, du Motocycle et du Cycle (UTAC).

28. Both the North American technique of weighinige tlargest fragment and the
European/Asian technique of counting fragmentsirgended to ensure that, the glazing breaks
into a large number of small fragments to redueestverity of lacerations risks.

29.  While the North American technique is a simpést to perform, the recent use of very
thin toughened glazing would permit a significamtrease of the fragment size. For this reason
assessing the number of fragments and limiting timela seemed to provide the greatest measure
of safety.
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30. The purpose of the 227 g steel ball test &stess the resistance of the glazing to impacts
from stones or other flying objects that might ea@intered in everyday use. For uniformly
toughened glass panes, in Europe and Asia, a deimghthof 2.0 to 2.5 m, depending on the
thickness of the glazing, is specified. In thetddiStates of America, a drop height of 3.05 m is
specified. Tests in Japan led to the conclusian &hdrop height of 2.0 m is sufficient for this
type of glazing. The typically encountered storaswetermined to have a mass of 2-3 g. In the
case of a windscreen, an impact velocity of 150hkméay be reached. However, the impact
velocity on a windscreen is largely determined ey $peed of the vehicle, which is not the case
for panes where the impact velocity will be lowekssuming a worst-case impact velocity of
150 km/h, the impact energy of a 3 g object wouddeluivalent to the impact energy of the
227 g ball dropped from a height of 1.17 m. Themefit was decided that the lowest height,
2 m, used in any national or regional regulatioayld be sufficient to assess a pane impalbted

a stone or other small object. This lower drogghewill also allow the use of thinner panes,
resulting in a weight reduction that could conttéto lower fuel consumption.

31. For other glazing the differences between #glations examined generally related to
the drop height used during the test. The gtrifipeca drop height of 9 m as in the North
American regulations for windscreens. Unlike panis® impact force on windscreens is
difficult to determine as it depends on the velpcif both the object and the vehicle. Quite
frequently existing glazing is manufactured to miget most severe test conditions in existing
regulations around the globe, and therefore thsiligidy of meeting the more severe standard is
demonstrated. Therefore, the North American tegitt was chosen to ensure that the glazing
is resistant to penetration under ambignditions. The drop heights in the European asidm\
regulations were kept for the low and high tempematests, to assess the interlayer performance
over extreme temperature conditions.

32.  The purpose of the 2.26 kg steel ball testoisagsess the penetration resistance of
laminated glazing materials used for windscreensnfmact from a heavy object. The U.S.A.
regulation requires a resistance to penetratiom fBo66 m while the European and Japanese
regulations require performance from 4.0 m. Maimydscreens produced in the U.S.A. are dual
certified for both the 3.66 m and the 4.0 m perfance levels already. Therefore the higher
height of 4.0 m was selected for inclusion in the g

33. The assessment of the ability of a laminateddagéreen to absorb impact energy is a
significant feature in relation to the safety ohige occupants. The purpose of both the large
ball test currently specified in the Federal Motahicle Safety Standard (FMVSS), the UNECE
and the Japanese safety regulation and the “head-test currently specified in the Japanese
and the UNECE regulations is to ensure that thécletwindscreen remains sufficiently intact to
reduce the chance of occupant ejection, withoutdso stiff as to cause serious injury during a
frontal crash. Both of these tests continue toesem important purpose in regulations by
supplementing the protection afforded by newer iregquents such as the introduction of airbags,
the requirements for a frontal crash test and aszd seat belt use. However, given that these
tests have been mandated for decades and in maayg bafore the additional tests for frontal
crash protection were mandated, it is difficulgtmntify and correlate the benefits of these tests
to real world performance. For example, contraciiarties that have not mandated the head-
form test could not justify imposing regulatory tom light of the unquantified benefits. On the
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other hand, contracting parties that have mandétedead-form test could not justify deleting
it, since they could be losing benefits even if sithobenefits are difficult to quantify.

Accordingly, GRSG agreed to recommend that eaclracimg party to the 1998 Agreement
may decide whether to apply the head-form tedsinational/regional law.

(d) Optical properties

34.  The relationship between light transmission andriver's visual needs is complex.
Factors involved include visual acuity, prevailioontrast levels, vehicle speed and the location
of the glazing in the vehicle. Body tinted heas@ibing and heat reflecting darker glazing is
desired to reduce the amount of heat from solaatiad entering the vehicle, however, darker
glazing also reduces the ability to see out of ¥khicle. In developing the gtr, there was
agreement that glazing requisite for the driverisnary visibility should exhibit good light
transmission properties. All existing national regional regulations require higher levels of
light transmission for glazing at locations thae tiriver would use for his forward field of view,
e.g., windscreens and some side panes. In matgnoes where existing national or regional
regulations allow lower levels of light transmigsiat locations to the rear of the driver, this
allowance is tied to a requirement for rear-viewrors.

The divergence in national legislation regardirghtitransmission levels for rearward field of
view glazing is one of the main issues that leditiiermal group to request advice from AC.3
on including provisions in the gtr when variousdgmf glazing could be installed in a vehicle.
However, since AC.3 determined that the gtr showtlinclude installation provisions, making
lower light transmittance levels provisional oneitlitems of equipment could not be included in
this gtr. Therefore, the use of darker glazinghte rear of the driver is at the discretion of the
Contracting Parties.

35.  With regard to the light transmittance requieets for forward vision, the gtr specifies a
minimum level of 70 per cent light transmittanc&€urrent national or regional regulations
specify either 70 per cent (North America) or 75 pent (UNECE). Laboratory test studies 1/
and vehicle accident data do not show any influemceafety with the lower minimum limit for
light transmission. Therefore this level was selédor the gtr.

36.  The gtr specifies limits on distortion and deuilmage. If the glazing caused too much
distortion or created double images this could leadriver confusion. The main differences
among the existing national or regional regulatiares not in the levels specified but in the test
methods for both of these requirements. In thetiNAmerican and Canadian regulations, the
test method specifies measuring at normal incidépegpendicular) to the glazing surface. By
contrast, the European and Asian regulations spesdasuring in defined vision areas at the
intended installation angle of the glazing. Beeatl®e European and Asian regulations evaluate
the image seen by the driver, these tests weredadlin the gtr.

37. At the time many of the early regulations wdeveloped, the angle of installation of
most windscreens was very low, that is close tticar Modern windscreens can be complex in
terms of styling. They are larger, with high arsgté inclination (typically in excess of 60to

1/ Report PPAD 9/33/39 "Quality and Field of VisierA Review of the Needs of Drivers
and Riders," Institute of Consumer Ergonomics —dtdaorough. February 2003.
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the vertical) and shaped to bend into the bodyworkmprove aerodynamics. Distortion is a
function of the angle of incidence and can be upQdimes greater at an inclination of 6than

at normal incidence. For this reason, the gtri§ipedesting at the intended installation angle to
ensure that the distortion measured accuratelgaisfiwhat a driver might encounter.

38.  The gtr specifies opticésting in the vision areas currently specifiedtie European
and Asian regulations. Because modern windscreemdarger, the actual area used by the
driver under normal conditions is limited. Becauwsfethe shaping of the windscreen at the
margins, often curving in more than one directitiere are practicality concerns with testing the
entire windscreen. The areas specified in the [i@an and Asian regulations are based on
Society of Automotive Engineers (SAE) Recommendeatiite J941 "Motor Vehicles Drivers
Eye Locations." The Recommended Practice is bagsea study involving over 2300 drivers,
with a male-to-female ratio of one-to-one, perforgia straight ahead driving task (SAE Paper
650464). Elliptical contours defining a range gé gositions were developed from a statistical
analysis of the physiological data. These contoorseye ellipses, offer a representation of a
driver's eye location and can be used to determihat a driver could see. Balancing the
practicality concerns with the fact that the eyigsés offer a good estimate of the windshield
area that could typically be used by the drivestitg only in these areas is specified.

(e) Atmospheric resistance

39.  The tests in this category are intended torenthat the glazing will withstand exposure
to atmospheric conditions that might be encountémedormal use. These tests only apply to
laminated glazing and glazing with an exposed jaldate. Glass is by its nature a stable and
durable product and would not be affected by tmoapheric conditions. Plastic can be less
durable and stable, as are the materials used rid tee layers. In addition, if improperly
constructed, air or moisture could penetrate betvthe layers. The following tests ensure that
durable plastic and good construction are matetisdsl in these products.

40. The first of these tests, resistance to ramhatinvolves exposure to a UV light source.
The major difference between the American and UNBR&gulations is that the American
regulation specifies 100 hours exposure, usingezifipd radiation source, while the UNECE
Regulation specifies 100 hours of exposure at 140f>. Since the UNECE Regulation
ensures a constant level of exposure and allowslfernative sources of UV radiation during
testing, it is used in the gtr.

41. The remaining atmospheric tests, resistancdigh temperatures and resistance to
humidity, determines whether the glazing can wihdt prolonged exposure to high

temperatures and humidity it could be exposed tinduits expected life. The differences

between the existing regulations are minor diffeemnin the maximum distance from an edge
within which a defect is allowed to appear duritg ttest. The distances specified in the
European and Asian regulations were chosen fogthas they were even multiples of 5 and
because they include a second, slightly largeii lior edges that had to be cut to conduct the
test. Cutting glazing introduces stress and re@sonable to allow defects for a slightly larger
difference when such an edge would not exist inodysction piece.
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42.  The gtr is applicable to glazing intended fwstallation in Category 1 and 2 vehicles as
defined by Special Resolution No. 1. These défini cover vehicles glazing included within
the scope of both the existing regulations and1®@8 Agreement. As explained above, based
on guidance from WP.29, the gtr specifies requirgséor glazing as an item of motor vehicle
equipment and not for the vehicle.

(@) Markings

43. Existing national or regional regulations reguinarkings on glazing that generally fall
into three categories:

(i) The type of material the glazing is constrdctem;

(i)  The manufacturer of the glazing; and

(iii) The regulation(s) the glazing is manufactuteccomply with.

44, In the first category, the regulations varyyoinl the symbol used for each material, not
the content. In the second category, some regulatiequire a trade name or mark, some
require an assigned identifier, and others recuingher level of detail, for example, not just the
manufacturer but the actual plant where the glawiag fabricated. The third category generally
reflects differences in enforcement mechanismsitous countries.

45, This gtr specifies marking requirements forydhie first category. The marking system
in UNECE Regulation No. 43 was the starting poirtowever, some additional markings were
added to make sure each type of glazing which Imégua requirements under the gtr has a
unigue marking.

46.  Contracting Parties will be able to continugequire additional markings in one or both
of the other two categories. While some manufactuwould also like the gtr to include
markings in these categories, thus eliminatingnied to add multiple markings if the glazing is
sold in more than one country, they are not inaiualethis time.

(h) Sampling

47. Whenever possible it is desirable to test dqtoaduction parts and/or test pieces cut
from production parts. However, in the abrasiod a&tb m head-form test for double-glazed
panes, the test piece shall fit a holder or supfrarhe. Since it is not practicable to design a
new holder or support frame for each productior,ghese tests specify the testing of specially
prepared test pieces. It is expected that theptieses would be identical to the glazing in
production parts, except for the shape and/or size.



0] Summary chart

Laminated windscreens

TEST

EUROPE
UNECE Regulation No.43

JAPAN

USA

Safety Regulations for Roag FMVSS 205

Vehicles, Article 2!

DRAFT
GLOBAL TECHNICAL
REGULATION

Windscreen optics

Tests on windscreens
¢ using defined vision areas
¢ at the installation angle
¢ Test method ISO 3538

Tests on windscreens
¢ using defined vision areg
« atthe installation angle
¢ Test method ISO 3538

Test of 12" squares

swhich may be cut from
the most curved part of

the windscreen

¢ no defined vision
area

¢ not tested at the
installation angle

¢ notas ISO 3538

As UNECE Regulation No
43

Light transmission

TI= 75 per cent
Test method 1SO 3538

TL > 70 per cent
Test method I1ISO 3538

TL > 70 per cent

Test method 1ISO 3538

TL > 70 per cent i.e. as for
USA, Japan and Directive
77/649/EEC Forward Field
of Vision

Light stability
High temperature
Humidity

Fire resistance

Test method as ISO 3917

Burning rate <250 mm/min

Test method as ISO 3917

Burning rate < 89 mm/min

Test method as ISO

3917 but

The evaluation for high

temperature and

humidity tests not as

Europe and Japan
Burning rate < 88.8
mm/mir

Test method as ISO 3917
Evaluation as Europe and
Japan

Burning rate < 90 mm/min

Impact 2279 Ball

Test method 1ISO 3537
Tests at + 4% and - 26C
Varying drop heights
according to thickness

Test method I1SO 3537
Test at + 48C and - 26C
Varying drop heights
according to thickness

Test method 1ISO 3537

Test at 28C

Standard drop height

Test method 1ISO 3537
Test at + 48C and - 26C
One standard drop height
each temperature

T abed
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Laminated windscreens (continued)

TEST UNECE Regulation No. 43 JAPAN USA DRAFT
Safety Regulations for Roag FMVSS205 GLOBAL TECHNICAL
Vehicles, Article 29 REGULATION
Impact 198g Dart No test No test Test at 5No ISO No test
test.
Penetration Resistance | Test method: ISO 3537 Test method: 1ISO 3537 Test method: ISO 3537| As UNECE Regulation
2.26 kg ball Drop height 4.0 m Drop height 4.0 m Drop height 3.66 m No. 43
Abrasion Resistance Test method: ISO 3537 As As UNECE Regulation | As UNECE Regulation
UNECE Regulation No. ¢ | No. 4% No. 4
Headform Impact Test | Test method: ISO 3537 Test method: 1ISO 3537 No test The headform 1.5 m drog
Evaluation of penetration Evaluation as UNECE test on windscreens is
resistance and breaking patterr] Regulation No. 43 included.
4 m drop test on flat test pieces} Testing as UNECE
1.5 m drop test on windscreens| Regulation No. 43 (The ECE R43 and
Japanese test at 4.0 m on
flat test pieces is not
included)
Colour Identification Test to verify that traffight As No test No Test
colors can be recognized. UNECE Regulation No. 43
Not an ISO test

GT abed
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Toughened bodyglass

Test UNECE Regulation No. 43 JAPAN USA DRAFT
Safety Regulations for | FMVSS 205 GLOBAL
Road Vehicles, Article TECHNICAL
29 REGULATION
Impact test * Test method: ISO 3537 ¢ |SO 3537 ¢ Test method: ISO 3537 As UNECE
227 g Ball « Drop heights: « Drop heights as ECH « Drop height: 3.05m Regulation No. 43
thickness <3.5 mm—-2.0m R43 * Flat 305 x 305 mm test
thickness >3.5mm-2.5m [+ Flat 300 x 300 mm pieces Standard drop height:
«  Flat 300 x 300 mm test test pieces 2.0m
pieces or finished products
Impact test No test No test No ISO test. Drop height: 2.4MNo test
4.99 kg shot bag m
* Flat 305x305mm test
pieces
Abrasion test No test for the glass surface | As ECE R43 + Test method: ISO 3537 | As UNECE
If plastic coated, then: « Carried out on bodyglass | Regulation No. 43
test method: ISO 3537 requisite for driving
visibility
Light transmission + Test method: ISO 3538 As + Test method: 1ISO 3538 | As UNECE

¢ In areas requisite for driving
visibility:
e T_>70 per cent

In areas not requisite for driving

visibility: T, no lower limit

UNECE Regulation No.
43

+ For passenger cars the TU
limit is > 70 per cent , excep
for rooflights

For other vehicles the limits

are as

UNECE Regulation No. 43

* and Japan.

Regulation No. 43

Optical quality

No test

Sidelights requisite fo
driving visibility

No test

As UNECE
Regulation No. 43

91 abed
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Toughened bodyglass (continued)

Test ECE Regulation No. 43 JAPAN USA DRAFT
Safety Regulations for FMVSS 205 GLOBAL TECHNICAL
Road Vehicles, Article 29 REGULATION
Fragmentation| Test procedure ISO 3537 ISO 3537 Fragmentation test as ISO | As UNECE

NB: Some deviations on the above
are permitted.
Example: splines up to 10 cm

Production parts are broken usir]
a spring loaded centre punch or
pointed hammer from 4 defined
breaking points

The minimum particle count
allowed is 40 (in any 5x5 cm
sided square) with an upper limif
of 450 for a thickness < 3.50 mn
400 for thickness >3.5 mm

No elongated particles (splines)
excess of 7.5 cm are permitted
The maximum particle size
allowed is 3 crh

ogRequirements are similar
to those specified in
UNECE

Regulation No. 43

Some small differences in
the allowed deviations

.Deviation examples:

rr  splinesupto15cm
* in case particle
count < 40, then:
particle count
>=160 in any
10 x 10 cm square
is acceptable

3537, with only one defined
break position (25 mm
inboard of the mid-point of
the longest edge)
The interpretation of results
is based on the weight of th
largest fragment, which shal
not exceed 4.25 g. This
equates to the following
maximum patrticle sizes: 3
mm thickness: 5.6 cm?
4 mm thickness: 4.2
cm?
5 mm thickness: 3.4
cm?
No evaluation of the length
of fragments.

11

Regulation No. 43,

with some changes:

¢ asingle centre break
position is specified.

¢ the upper particle count
limit is removed.
Minimum limit remains
at 40.

« the elongated particle
limit is raised from 7.5
to 10 cm

« Determination of the
largest particle weight
rather than of the area,
e.g. for glass up to 4.5
mm thickness the weigh
shall not exceed
3.00.

This equates to:
3.9 cm? for glass 3 mm
3.0 cm? for glass 4 mm

Unlike UNECE
Regulation No. 43
and Japan,

no deviations are permitte

J T abed
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B. TEXT OF REGULATION
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1. PURPOSE
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This regulation specifies the requirements for tyafgazing intended for installation in

motor vehicles as original equipment or as replag#rparts. Its purpose is:

(&) To reduce the danger of bodily injury as fapassible in the event of shattering of
a vehicle window;

(&) To ensure that vehicle windows are sufficientlyisest to the incidents likely to
occur in normal traffic, and to atmospheric and gemature conditions, chemical
action, combustion and abrasion;

(b) To ensure that windscreens are sufficiently traresgato ensure driver visibility
and to allow the driver to see the road clearlyugioto be able to brake and stop
the vehicle in the event of windscreen shattering;

(c) To minimize the possibility of occupants being thirothrough vehicle windows in
collisions.

2. |APPLICATION/SCOPE - { Kommentar [PAL]: See document GRSG-107-23

Common Definitions of Vehicle Categories, Massed Bimensions, to the exclusion
however of glazing for lighting and light-signalljdevices and instrument panels, and of
bullet resistant glazing. In the case of doubledeiws, each pane is considered a
separate item of glazing.

3. DEFINITIONS
3.1. Bullet resistant glazing means glazing cor$tul so as to be resistant to firearms.
3.2 Design glass outline means the design maxinmmmbstructed vehicle aperture

designated to be glazed, before the glazing isaliest or mounted, including all
trims, but excluding obscuration bands.

3.3. Glazing means, for purposes of this regulatioa following materials.
3.3.1. Double-glazed unit means an assembly of papes permanently assembled in

manufacture and separated by a gap.

3.3.1.1. _Symmetrical double-glazed unit means ableglazed unit where the two
component panes are identical (e.g., both toughglasg).

3.3.1.2. _Asymmetrical double-glazed unit means abteglazed unit where the two
component panes are not identical (eane is toughened glass and the other is
laminated glass).




3.3.2.

3.3.3.

3.3.4.

3.3.5.

3.3.6.

3.3.7.

3.4.

3.4.1.

3.4.2.

3.5.

3.6.

3.7.

3.8.

ECE/TRANS/180/Add.6
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Double window means an assembly of two iddial panes separately installed
within the same opening in the vehicle.

Glass-plastics means glazing consistingngfglazing material which comprises
one layer of glass and one or more layers of mlastivhich a plastic surface of
the product faces the inner side.

Interlayer: means any material designecdetaded to hold together the component
layers of laminated-glass.

Laminated-glass: means glazing consistingvof or more layers of glass held
together by one or more inter-layers of plasticariat.

Glazing faced with plastics: means eithaghened-glass or laminated-glass with
a layer of plastic on the inner side.

_Uniformlytoughened-glass: means glazing consisting of desilager of g|aSS/,/{Kommentar [PA2]: Fall back: GfE

which has been subjected to special treatmentar@ase its mechanical strength ~Ldocument

and to condition its fragmentation after shattering

Glazing requisite for driver visibility

Glazing requisite for the driver's forwaidld of vision: means all the glazing
forward of a plane passing through the driver's pRiht and perpendicular to the
longitudinal median plane of the vehicle, throughich the driver can view the
road when driving or manoeuvring the vehicle.

Glazing requisite for the driver's rearwdield of vision: means all glazing
rearward of a plane passing through the driver"spthitnt and perpendicular to the
longitudinal median plane of the vehicle, throughich the driver can view the
road when driving or manoeuvring the vehicle.

Height of segment "h": means the maximum digameasured at right angles to
the glazing, separating the inner surface of ttezigh from a plane passing
through the ends of the glazing. (see Annex 7igure 1)

Inner_side: means the side of glazing whictfaigng towards the passenger
compartment when the material is mounted in thécleh

Nominal thickness: means the manufacturesgydahickness with a tolerance of
* (n x 0.2 mm) where n equals the number of glagsrk in the glazing.

Opaque obscuration: means any area of thenglazeventing light transmission,
including any screen-printed area, whether solidairprinted, but excluding any
shade band.

Xauuy
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3.9.

3.10.

3.11

3.12.

3.12.1.

3.12.2.

3.13.

3.13.1.

3.13.2.

3.13.3.

3.13.4.

3.13.5.

3.14.

3.15.

3.16.

Optical deviation means the angle betweeltrtleeand the apparent direction of a
point viewed through the windscreen, the magnitidine angle being a function
of the angle of incidence of the line of sight, thiekness and inclination of the
windscreen, and the radius of curvature "r" atgbiat of incidence.

Optical distortion means an optical defectairwindscreen that changes the
appearance of an object viewed through the windscre

Outer side means the side of glazing whicfadéing away from the passenger
compartment when the material is mounted in thécleh

Pane means any single piece of glazing tiiaera windscreen.

Curved pane means a pane with a heighggrhent "h" greater than 10 mm per
linear meter.

Flat pane means a pane with a height oheeggequal to or less than 10 mm per
linear meter.

Reference Points
Eye-Point means the "O" Point

"H" Point means the pivot centre of thestoand thigh of the 3 DH machine
installed in the vehicle seat. The 3 DH machingesponds to that described in
ISO Standard 6549. The coordinates of the H pmiatdetermined in relation to
the fiducial marks defined by the vehicle manufestuaccording to the three-
dimensional system corresponding to ISO StandaB®.41

"O" Point means the point located 625 movalihe "R" Point of the driver's seat
in the vertical plane parallel to the longitudimaédian plane of the vehicle for
which the windscreen is intended, passing throhghakis of the steering wheel.

"R" Point or seating reference point, metiwesposition of the H-point with the
driver's seat in the design driving position asraef by the vehicle manufacturer.

Design seat-back angle means the angleebetthe vertical line through the R
point and the torso line defined by the vehicle ufacturer.

Radius of curvature "r' means the smallesiiug of arc of the glazing as
measured in the most curved area.

Regular light transmittance means light tngsittance measured perpendicularly to
the glazing.

Sample means a specially prepared pieceaafng representative of a finished
product or a piece cut from a finished product.

Xauuy
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3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.22.1.

3.23

3.24

[3.24.1.

3.24.2.

4.1.
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Secondary image means a spurious or ghogieima addition to the bright
primary image, usually seen at night when the dljeing viewed is very bright
in relation to its surroundings, for example, theadllights of an approaching
vehicle.

Xauuy
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Secondary image separation means the angjstance between the position of
the primary and secondary images.

Shade band means any area of the glazing avitduced light transmittance,
excluding any opaque obscuration.

Test piece means a sample or a finished ptadglazing.
Transparent area of the windscreen meangl#izing area contained within the

design glass outline, excluding any allowed opagalescuration (see
para. 7.1.3.4.), but including any shade band.

Windscreen means the glazing in front of dhiger through which the driver
views the road ahead.

Inclination angle of a windscreen meansatigle included between a vertical line
and a straight line passing through the top antbboedges of the inner side of
the windscreen, when both lines are contained énvitrtical plane through the
longitudinal axis of the vehicle.

Overhead glazing means those glass panes fittea vehicle and located
completely above the O-point of the driver.

Overhead glazing zone: Area of the overheadiny, not covered by structures
and [25 mm] within the design glass outline with  fallmg additional size
requirements

Size of overhead glazing zone in longitadlidirection: The overhead glazing is
restricted in longitudinal direction by two plangsrpendicular to the longitudinal

median plane of the vehicle. Of these, the forwaeshe is crossing the rearward
most part of the windscreen. The rearward planethef overhead glazing

limitation is crossing th&-point of the rearward most seating position.

Size of overhead glazizgne in transversal direction: The overhead glazing is
not restricted in transversal direction. ]

General requirements

Markings
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4.1.1. General requirements for markings.

4.1.1.1. All marking shall be clearly legible fraahleast one side of the glazing, indelible,
and at least 3 mm in height.

4.1.2. Identification marks.
Each piece of glazing shall bear the appropriaekaset out in this section.

4.12.1. Identification marks for windscreens.

4.1.2.1.1. "II" for laminated-glass.

4.1.2.1.2. "IlI" for glass-plastics.

4.1.2.2. Identification marks for panes.

41.2.2.1. "I" for uniformly toughened glass.

4.1.2.2.2. "IV" for laminated glass.

4.1.2.2.3. "V" for a double glazed unit.

41.2.2.4. "VI" for glass-plastics.

4.1.2.3. Additional identification marks.

4.1.2.3.1. Glazing faced with plastic shall be nedrkvith "/P" after the mark required by
paragraph 4.1.2.1. or 4.1.2.2., e.g., ll/P.

4.1.2.3.2. Glazing with a light transmission ofsléhan 70 per cent shall be marked with
"/[RLT" after the mark required by paragraph 4.1.22. I/RLT.

4.1.2.3.3. If glazing requires both the "/P" ance tWRLT", the mark required by
paragraph 4.1.2.3.1 shall precede the mark reqbiygzhragraph 4.1.2.3.2.

4.2. Particular provisions

4.2.1. Installation
Each Contracting Party, as defined under the 19§@&ment on global technical
regulations (gtr), shall specify which type of dgtagis allowed in which vehicles
and at which locations.

4.2.2. Headform test

Xauuy
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Each Contracting Party, as defined under the 199@&&ment on global technical
regulations (gtr), may decide not to apply the iowns of paragraphs 5.4.3. and
5.5.3.2. under national or regional law.
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5.

Performance Requirements

Windscreens

Pan¢sxcluding overhead glazing)

Laminated glass

Glass
plastics

Uniformly toughened
glass

Laminated glass

Double glg Glass
unit 1/ plastics

Marking

Il /P

| IIP

\% IvVIP

\% \!

Light transmittance

5.1.1. 5.1.1.

5.1.1.

5.1.1. b1

5.1.1. 5.1.1.

5.1.1. 5.1.1.

Resistance to abrasiol

5.1.2. 5.1.2.

5.1.2.

5.1.2.

5.1.2. 5.1.2.

Resistance to
temperature changes

5.

2.1

5.2.1.

52.1.

Resistance to fire

5.2.2.

5.2.2.

5.2.2.

Resistance to
chemicals

5.2.3.

523

5.2.3

Resistance to radiatio

53.1. 5.3.1.

5.3.1.

53.1

53.1. 5.3.1.

5.3.1.

Resistance to high
temperature

5.3.2. 5.3.2.

5.3.2.

53.2.

5.3.2. 5.3.2.

5.3.2.

Resistance to humidity

5.3.3. 5.3.3.

5.3.3.

53.3.

533 5.3.3.

5.3.3.

Optical distortion

54.1. 54.1.

5.4.1.

Image separation

5.4.2. 54.2.

5.4.2.

Fragmentation

55.1.1. 55.1.1.

Head-form

5.4.3. 54.3.
2/ 2/

5.4.3.

55.3.2.
2/

2,260 g Ba

544 54.4

5.4.4

227 g Ball

5.4.5. 5.4.5.

5.4.5.

55.1.2. 55.1.2

5.51. 55.2.1.

5521

Overhead Glazing

Uniformly toughened glass

Laminated glass

Glass plastics

Marking

Vil

VII/P

Vil

VIIi/P N

IX

Light transmittance

—511.

Resistance to abrasiol

—b5-.2.

Resistanceto
temperature-chang

52-L.

Resistance to fire

5.2.2.

5.2.2.

5.2.2.

Resistance to
chemicals

5.2.3.

523

523

Resistance to radiatio

5.3.1.

5.3.1.

5.3.1.

15.3.

Resistance to high
temperature

5.3.2.

5.3.2.

5.3.2.

5.3.2.

Resistance to humidit

5.3.3.

Image-separation

Fragmentation

55.1.1.

55.1.1.

Head-form

%

2,260 g Bal

227 g Bal
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1/ Each component pane shall satisfy the appreptésts for the type of glazing.
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2/  See paragraph 4.2.2.

5.1.

5.1.1.

51.1.1.

5.1.1.2.

5.1.1.3.

51.1.3.1.

5.1.1.3.2.

5.1.2.

5.1.2.1.

51.2.2.

51.2.3.

5.1.2.3.1.

5.1.2.3.2.

5.2.

5.2.1.

5.2.1.1.

5.2.1.2.

Table 1 - Summary of performance requirements

Requirements applicable to all glazing

Light transmittance test

When tested in accordance with paragraph, 6he regular light transmittance of
glazing requisite for the driver's forward field @§ion shall not be less than 70 per
cent.

When tested in accordance with paragraph.,6the regular light transmittance of
glazing requisite for the driver's rearward fiefdvision may be less than 70 per cent,
if not forbidden by the national legislation or végtion of Contracting Party.

Test pieces

Three test pieces shall be tested artdstwall meet the requirements.

The test pieces shall be as describpdragraph 6.11.3.

Test of resistance to abrasion

Except as provided in paragraph 5.1.2vthen tested in accordance with
paragraph 6.6. for 1,000 cycles, light scatterlsialexceed 2 per cent.

For glazing faced with plastic, when téste the inner side in accordance with
paragraph 6.6. for 100 cycles, light scatter shatlexceed 4 per cent.

Test pieces
Three test pieces shall be tested artdstwall meet the requirements.
The test pieces shall be as describpdragraph 6.6.

Requirements applicable to all glazing facét wastic

Test of resistance to temperature changes.

When tested in accordance with paragrap®. @he test pieces shall not show any
evidence of cracking, clouding, separation of lay@rapparent deterioration.

Test pieces
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5.2.1.2.1. Two test pieces shall be tested and glzahmeet the requirements.
5.2.1.2.1. The test pieces shall be as describpdragraph 6.10.

5.2.2. Test of Resistance to Fire

5.2.2.1. When tested in accordance with paragragh.6the rate of burning shall not
exceed 90 mm/min.

5.2.2.2.  Test pieces

5.2.2.2.1. Five test pieces shall be tested an szl meet the requirements.
5.2.2.2.2. The test pieces shall be as describpdragraph 6.14.

5.2.3. Test of resistance to chemicals.

5.2.3.1.  When tested in accordance with paragraph. he test piece shall not exhibit any
softening, tackiness, crazing, or apparent logsofparency.

5.2.3.2.  Test pieces

5.2.3.2.1. Four test pieces per chemical shall dseti and at least three shall meet the
requirements.

5.2.3.2.2. The test pieces shall be as describpdragraph 6.15.

5.3. Requirements applicable to all laminated-géass$ all glazing faced with plastics

5.3.1. Test of resistance to radiation

5.3.1.1. When tested in accordance with paragraph the total light transmittance when
measured pursuant to paragraph 6.11. shall nobééthw 95 per cent of the original
value before irradiation and for glazing required lhave a minimum light
transmittance of 70 per cent, shall not fall beltper cent.

5.3.1.2.  Test pieces

5.3.1.2.1. Three test pieces shall be tested astdsall meet the requirements.

5.3.1.2.2. The test pieces shall be as describpdragraph 6.8.

5.3.2. Test of Resistance to High Temperature.

5.3.2.1. When tested in accordance with paragraph, 60 significant change, e.g.,
whitening, bubbles, or delamination, excepting atefcracks, shall form more than
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15 mm from an uncut edge or 25 mm from a cut edgbeotest piece or sample or
more than 10 mm away from any cracks which may odaung the test.

5.3.2.2.  Test pieces

5.3.2.2.1. Three test pieces shall be tested astdgsll meet the requirements.

5.3.2.2.2. The test pieces shall be as describpdragraph 6.7.

5.3.3. Test of Resistance to Humidity

5.3.3.1. When tested in accordance with paragraph, Gat the time specified in
paragraph 6.9.1.4. or 6.9.1.5., as appropriatesigmificant change, e.g., whitening,
bubbles, or delamination, excepting surface craskall be observed more than 10
mm from the uncut edges and more than 15 mm frencth edges.

5.3.3.2. Test pieces

5.3.3.2.1. Three test pieces shall be tested asidstwll meet the requirements.

5.3.3.2.2. The test pieces shall be as describpdragraph 6.9.

5.4. Reguirements applicable to windscreens

5.4.1. Optical distortion test.

When tested in accordance with paragraph 6.1&abmlistortion shall not exceed
the values given below for each zone or test area.

Vehicle categor Zone or test are Maximum values o
optical distortion

1-1 and 2 (based on -1 where the A - extended according 2' of arc

windscreen and seating positions ar¢ paragraph 7.1.3.2.2.

identical) B - reduced according to 6' of arc

paragraph 7.1.3.2.4.

1-2 and 2 (except those based or-1 | according to paraaraoh

where the windscreen and seating g fo paragrap 2' of arc
" . . 7.1.3.3.2.

position are identical)

5.4.1.1. No measurements shall be made in a pealpliea 25 mm inboard of the design
glass outline and of any opaque obscuration, peattiat it does not impinge
into the extended zone A or zone |.

5.4.1.2. In the case of split windscreens, no nreasents shall be made in a strip 35 mm
from the edge of the windscreen which is adjacetié dividing pillar.

5.4.1.3. A maximum value of 6' of arc is permitfedall portions of Zone | or Zone A in
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54.1.4.

54.1.4.1.

a peripheral area 100 mm inboard of the desigrsgiatiine.
Test pieces

Four windscreens shall be tested artd @all meet the requirements.
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5.4.2. Secondary image separation test.
When tested in accordance with paragraph 6.13aragpn of the primary and
secondary image shall not exceed the values giedmwbfor each zone or test
area.
_ Zone or test are Maximum values of tt
Vehicle category separation of the primary|
and secondary images
1-1 and 2 (based on 1 where the A - extended accordin| 15' of ac
windscreen and seating positions are |to paragraph 7.1.3.2.2.
identical) B - reduced according 25' of arc

to paragraph 7.1.3.2.4.

1-2 and 2 (except those based or-1
where the windscreen and seating positioh 15' of arc
are identical)

| according to
paragraph 7.1.3.3.2.

54.2.1.

5.4.2.2.

5.4.2.3.

5.4.2.4.

54.2.4.1.

5.4.3.

5.4.3.1.

5.4.3.2.

No measurements shall be made in a pealpaea 25 mm inboard of the design
glass outline and of any opaque obscuration, peavithat it does not impinge
into the extended zone A or zone I.

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

A maximum value of 25' of arc is permittedall portions of Zone | or Zone Ain
a peripheral area 100 mm inboard of the desigrsgiatiine.

Test pieces
Four windscreens shall be tested arfd €@l meet the requirements.
Head-form test on windscreens

When tested in accordance with paragraph 6.5thetdrop height of 1.5 m
2 mm, the windscreen shall meet the following regmients:

The windscreen shall break displaying mooee circular cracks centred
approximately on the point of impact, the crackarast to the point of impact
being not more than 80 mm from it.

The layers of glass shall remain adhetinthe interlayer. One or more patrtial
separations from the interlayer with a distancées§ than 4 mm in breadth, on
either side of the crack, are allowed outside eleiof 60 mm diameter centred on
the point of impact.
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5.4.3.3.

5.4.3.3.1.

5.4.3.3.2.

5.4.3.4.

5.4.3.4.1.

5.4.4.

5.4.4.1.

54.4.1.1.

5.4.4.1.2.

5.4.5.

5.4.5.1.

5.45.2.

5.4.5.3.

5.4.5.4.

5.4.5.6.

5.4.5.6.1.

5.4.5.6.2.

On the impact side:

The interlayer shall not be laid bareran area of more than 20Tm

A tear in the interlayer up to a lengftl35 mm is allowed.

Test pieces

Eight windscreens shall be tested atehat seven shall meet the requirements.
2,260 g ball test

When tested in accordance with paragraph 6.4headrop height of 4 ni2® mm,

the ball shall not pass through the glazing witihie seconds after the moment of
impact.

Test pieces

Twelve test pieces shall be tested alahst eleven shall meet the requirements.
The test pieces shall be as describpdragraph 6.4.4.

227 g ball test.
When tested in accordance with paragraph 6.&eakemperature and drop height
specified in paragraph 6.3.3.4., the test piecell street the following
requirements:

The ball does not pass through the tesepi

The test piece does not break into separates.

Tears in the interlayer are allowed predithat the ball does not pass through the
test piece.

If the interlayer is not torn, the masdrafyments detached from the side of the
glass opposite to the point of impact shall noteext the applicable values
specified in paragraph 6.3.3.4.

Test pieces

Ten test pieces shall be tested at efthe specified temperatures and at least
eight of each ten shall meet the requirements.

The test pieces shall be as describpdragraph 6.3.4.
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5.5.

5.5.1.

55.1.1.

55.1.1.1.

5.5.1.1.2.

5.5.1.1.3.

5.5.1.1.4.

5.5.1.1.5.

5.5.1.1.5.1.

5.5.1.1.5.2.

5.5.1.1.6.

5.5.1.1.6.1.

5.5.1.2.

5.5.1.2.1.

55.1.2.1.1.

5.5.1.2.1.2.

5.5.2.

ECE/TRANS/180/Add.6
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Requirements applicable to panes

Requirements applicable only to uniformlygbened glass panes.
Fragmentation test

When tested in accordance with paragraph 6.2.that points specified in
paragraph 6.2.2.2., uniformly toughened glass dradment as follows:

The number of fragments in any 5 cncrsquare shall not be less than 40.

For the purposes of this requiremefragment extending across at least one side
of a square shall count as half a fragment.

When a fragment extends beyond the dgdlarea only the part of the fragment
falling outside of the area shall be assessed.

Fragments of an area exceeding 3 atmall not be allowed except in the parts
defined in paragraph 6.2.2.3.

No fragment longer than 100 mm in lergjtbll be allowed except in the areas
defined in paragraph 6.2.2.3. provided that:

Fragment ends do not converge tora.poi

If they extend to the edge of the pgheg do not form an angle of more than 45°
to it.

Test pieces

Four panes shall be tested from eaitft pf impact and at least three shall meet
the requirements.

227 g ball test

When tested in accordance with paragraph 6.3heatdrop height specified in
paragraph 6.3.3.2., the test piece shall not break.

Test pieces
Six test pieces shall be tested alehat five shall meet the requirements.
The test pieces shall be as deschibgaragraph 6.3.4.

Requirements applicable only to laminatesgland glass-plastic panes.
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5.5.2.1. 227 g ball test
When tested in accordance with paragraph 6.8eatrop height specified in
paragraph 6.3.3.3., the test piece shall meetllenring requirements:

5.5.2.1.1. The ball shall not pass through thepieste.

5.5.2.1.2. The laminate shall not break into sepgieces.

5.5.2.1.3. At the point immediately opposite thenpdf impact, small fragments of glass
may leave the specimen, but the small area thestafl shall expose less than
645 mm?2 of reinforcing or strengthening materiéle tsurface of which shall
always be well covered with tiny particles of tightadhering glass. Total

separation of glass from the reinforcing or streegtng material shall not exceed
1935 mm?2 on either side.

Spalling of the outer glass surface opposite thietpf impact and adjacent to the
area of impact is not to be considered a failure.

5.5.2.1.4. Test pieces
5.5.2.1.4.1. Eight test pieces shall be testedatifehst six shall meet the requirements.
5.5.2.1.4.2. The test pieces shall be as descitibgaragraph 6.3.4.
5.5.3. Requirements applicable only to double-glaznsits.
5.5.3.1. Individual components
Each component pane forming the double-glazed shill be separately
;Ja?zj%(;t_ed to the requirements set out in paragdapk appropriate for that type of

5.5.3.2. Head-form test

When tested in accordance with paragraph 6.5 dabp height of 1.50 i mm,
the test pieces shall meet following requirements:

5.5.3.2.1. A double-glazed unit consisting of twaiformly toughened-glass panes shall
break.
5.5.3.2.2. A double-glazed unit consisting of laatéd-glass panes and/or glass-plastics

panes shall meet the following requirements:

5.5.3.2.2.1 The two components of the test pieedyand break, displaying numerous
circular cracks centred approximately on the pofrimpact;
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5.5.3.2.2.2. Tears in the interlayer(s) are alloweavided that the head-form does not pass
through the test piece;

5.5.3.2.2.3.  No fragment larger than 10°dracomes detached from the interlayer.

5.5.3.2.3. A double-glazed unit consisting of afermly toughened-glass pane and of a
laminated-glass pane or glass-plastics pane sleglt the following requirements:

5.5.3.2.3.1.  The uniformly toughened glass panakse
5.5.3.2.3.2. The laminated-glass pane or glassigggsane:

5.5.3.2.3.2.1. Yields and breaks, displaying numerdrcular cracks centred approximately on
the point of impact;

5.5.3.2.3.2.2. Tears in the interlayer(s) are afidwrovided that the head-form does not pass
through the test piece;

5.5.4.2.3.2.3. No fragment larger than 10 becomes detached from the interlayer.

5.5.3.2.4. Test pieces

5.5.3.2.4.1. Twelve test pieces shall be testecaitehst eleven shall meet the requirements.
5.5.3.2.4.2. The test pieces shall be as deschibearagraph 6.5.5.1.

5.5.3.2.4.3. In the case of an asymmetrical dogldeed unit, six tests shall be carried out on
one side and six tests on the other side.

5.6. Requirements applicable to overhead glazing

For the overhead glazing, the fragmentation meguénts according to para.
5.5.1.1 are applicable for uniformly toughened glpanes.

For the overhead glazing, the 227 g ball requénais according to para. 5.6.1 are
applicable to all different glass materials usethimnithe overhead glazing zone.

5.6.1. 227 g ball test

When tested in accordance with paragraph 6.3heatdrop height specified in
paragraph 6.3.3.2., the test piece shall not break.

5.5.1.1. Test pieces
55.1.1.1. Six test pieces shall be tested anehat five shall meet the requirements.

5.5.1.1.2. The test pieces shall be as describpdragraph 6.3.4.

Xauuy

7
-



ECE/TRANS/180/Add.6

page 34

6.1.

6.1.1.

6.1.2.

6.1.3.

6.2.

6.2.1.

6.2.1.1.

6.2.2.

6.2.2.1.

6.2.2.2.

6.2.2.3.

6.2.2.4.

6.2.3.

6.2.3.1.

6.2.3.2.

6.2.3.3.

TEST CONDITIONS AND PROCEDURES

Test conditions

Unless specified otherwise, the test conditioradl &fe as follows:
Temperature: 20 + 5°C.

Pressure: 860 to 1060 mbar.

Relative humidity: 60 + 20 per cent.

Fragmentation test

Apparatus

To obtain fragmentation, a spring-loadedtre punch or a hammer of 75 g + 5g,
each with a point having a radius of curvature.@8f0.05 mm, shall be used.

Procedure

The test piece to be tested shall noigidly secured; it may however be fastened on
an identical test piece by means of adhesive tppkeal all round the edge.

One test shall be carried out at eachenptescribed point of impact.
Fragmentation shall not be checked inri@g & cm wide round the edge of the
samples, this strip representing the frame of thesg nor within a radius of 7.5 cm

from the point of impact.

Examination of the fragmentation patterallsstart within 10 seconds and shall be
completed within 3 minutes after the impact.

Points of impact for uniformly toughenedsgigpanes

They are as follows, and represented in Annex, FRjures 2(a), 2(b) and 2(c)

Point 1: in the geometric centre of tresg|!

Point 2: for curved glass panes onlys thdint shall be selected on the largest
median in that part of the pane where the radiugiofature "r" of the glazing is less

than 200 mm.

Test pieces
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6.2.3.3.1.

6.3.

6.3.1.

6.3.1.1.

6.3.1.2.

6.3.1.3.

Test piec

Rubber gasket

Sheet of rubbr

ECE/TRANS/180/Add.6
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Four panes for each point of impact.

227 g ball test

Apparatus
Solid, smooth, hardened-steel ball withags of 227 g + 2 g.

Means for dropping the ball freely frore tieight in paragraph 6.3.3., or a means for
giving the ball a velocity equivalent to that ol by the free fall. When a device
to project the ball is used, the tolerance on vstoshall be + 1 per cent of the
velocity equivalent to that obtained by the frelé fa

Supporting fixture, such as that showifrigure 1, composed of steel frames, with
machined borders 15 mm wide, fitting one over tligeo and faced with rubber

gaskets 3 mm thick and 15 mm wide and of hardn@ss& 30 International Rubber
Hardness Degree (IRHD).

The lower frame rests on a steel box 150 mm hifjie test piece is held in place by
the upper frame, the mass of which is 3 kg. Thepstting frame is welded onto a
sheet of steel 12 mm thick resting on the floothvah interposed sheet of rubber 3
mm thick and of hardness %010 IRHD.

o 29C Dimensions in millimetres
O 260
v
g
NENEN NN ] :
i
7 ’
/ /
" A 3
16—»l/le [ =11
] ’ u
4 7
Ny

|

u] 350 mir
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Figure 1: Support for ball tests
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6.3.2.

6.3.2.1.

6.3.2.2.

6.3.2.3.

6.3.2.4.

6.3.2.5.

6.3.3.

6.3.3.1.

6.3.3.2.

6.3.3.3.

6.3.3.4.
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Procedure
Condition the test piece at the tempegaspecified in paragraph 6.1.1. for at least
four hours immediately preceding the test. In tasecof laminated-glass and glass-

plastic windscreens the temperatures will be asifspe in 6.3.3.4.

Place the test piece in the fixture dbesdriin paragraph 6.3.2.3. The plane of the
test piece shall be perpendicular, within 3°, ®iticident direction of the ball.

The point of impact shall be within 25 rofrthe geometriccentre of theest piece

supported-arefor a drop height less than or equal to 6 m, antliwi50 mm of the
centre of theest piece-supported-arfer a drop height greater than 6 m.

The ball shall strike the outer face eftibst piece.
The ball shall make only one impact.
Drop height

The drop height shall be measured fronuttder-face of the ball to the upper face
of the test piece.

For uniformly toughened glass panes, thp Height shall be 2.0 iy mm.
For laminated-glass and glass-plasticqahe drop height shall be 9 1> mm.

For laminated-glass and glass-plastic sdreens, the drop height and the mass of
the detached fragments shall be as indicated ifdif@ving table, where e equals
the nominal thickness of the specimen being testédtolerance of*%® mm is

allowed in the height of fall. Ten test pieceslkbha tested at a temperature of + 40
+ 2°C and ten at a temperature of —20 £ 2°C.

Nominal thicknes +40+ 2°C -20+2°C
of test piece Height of | Maximum Height of fal | Maximum
fall permitted permitted
mass of the mass of the
fragments fragments
mm M g m g
e<45 9 12 8.5 12
45<e<55 9 15 8.5 15
55<e<6.5 9 20 8.5 20
e>65 9 25 8.5 25
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6.3.4.

6.3.4.1.

6.3.4.2.

6.3.4.3.

6.4.

6.4.1.

6.4.1.1.

6.4.1.2.

6.4.1.3.

6.4.2.

6.4.2.1.

6.4.2.2.

6.4.2.3.

6.4.2.4.

6.4.2.5.

6.4.2.6.

Test pieces

The test pieces shall be flat samples miggs300 x 300 mm, specially made or cut
from the flattest part of a windscreen or pariénd test piece shall be as defined in
paragraph 7.2. in the case that the following temgi glass of vehicles is exposed
to the inside of vehicle:

a) Sunroofs and panoramic sunroofs
b) The roof of vehicle ]

Test pieces can alternatively be finispemtlucts that may be supported over the
apparatus described in paragraph 6.3.1.

If the test pieces are curved, care shibellthken to ensure adequate contact with the
support.

2,260 g ball test

Apparatus

Solid hardened-steel ball with a mass26@g + 20 g.

Means for dropping the ball freely frone theight specified in paragraph 6.4.2.7. or
means for giving the ball a velocity equivalenttlat obtained by the free fall.
When a device to project the ball is used, theréolee on velocity shall be + 1 per

cent of the velocity equivalent to that obtainedhwy free fall.

The supporting fixture shall be as shawhigure 1 and identical with that described
in paragraph 6.3.1.3.

Procedure

Condition the test piece at the tempesaspecified in paragraph 6.1.1. for at least
four hours immediately preceding the test.

Place the test piece in the supportinufiex The plane of the test piece shall be
perpendicular within 3°, to the incident directiointhe ball.

In the case of glass-plastics glazingtés¢ piece shall be clamped to the support.
All other glazing shall not be clamped.

The point of impact shall be within 25 rafithe geometric centre of the test piece.
The ball shall strike the inner face & tlst piece.

The ball shall make only one impact.
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6.4.3.

6.4.3.1.

6.4.3.2.

6.4.4.

6.4.4.1.

6.4.4.2.

6.4.4.3.

6.5.

6.5.1.

6.5.1.1.

6.5.1.1.1.
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Drop height
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The drop height shall be measured fronutiter face of the ball to the upper face of
the test piece.

The drop height shall be 4.0'fnmm.

Test pieces

The test pieces shall be flat samples mniegs300 x 300 mm, specially made or cut
from the flattest part of a windscreen.

Test pieces can alternatively be finishemtlucts that may be supported over the
apparatus described in paragraph 6.3.1.

If the test pieces are curved, care shioeilthken to ensure adequate contact with the
support.

Head-form tests
Apparatus
Head-form

Spherical or semi-spherical head-forndenaf laminated hardwood covered with
replaceable felt and with or without a crossbeandenaf wood. There is a neck-
shaped intermediate piece between the spherical grat the crossbeam and a
mounting rod on the other side of the crossbeam.

Dimensions in millimetres J
|
!
+
|
Mounting rod \’I/ P
ol 0
: u
!
|
!
|
Cross beam i
(optional -
| —
I
| o
. ~

Intermediate
piece

n R95+]

I
500

\ N\

\

Figure 2. Hea-form
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Head

Felt cover
5 mm thick

6.5.1.1.2. The dimensions shall be in accordantte Figure 2.
6.5.1.1.3. The total mass of the head-form shall®e 0.2 kg.

6.5.1.2.  Means for dropping the head-form freetynfra height to be specified, or means for
giving the head-form a velocity equivalent to tbatained by the free fall. When a
device to project the head-form is used, the talegaon velocity shall be + 1% of the
velocity equivalent to that obtained by the frelk fa

6.5.1.3. Supporting fixture, as shown in FiguréoB testing flat test pieces.
The fixture is composed of two steel frames, witachined borders 50 mm wide,
fitting one over the other and faced with rubbeskgas 3 mm thick and 15 + 1 mm
wide and of hardness A 10 IRHD. The upper frame is held pressed agahmest t

lower frame by at least eight bolts. The torquetlom bolts shall ensure that the
movement of the test piece during the test willexateed 2 mm.

Dimensions in millimeters

Bolt l/

1/ The minimum recommended torque for M20 is 30Nm
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Figure 3: Head-form test support for flat samples
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6.5.1.4.

6.5.2.

6.5.2.1.

6.5.2.2.

6.5.2.3.

6.5.2.4.

6.5.2.5.

6.5.2.6.

6.5.3.

6.5.3.1.

6.5.3.2.

6.5.3.3.

6.5.3.4.

6.5.3.5.

6.5.3.6.

6.5.4.

6.5.4.1.

Supporting fixture for windscreens

The support shall consist of a rigid piece coroesfing to the shape of the
windscreen so that the head-form strikes the ifeez of the windscreen. It has an
interposed strip of rubber of hardness #010 IRHD, thickness 3 mm and

width 15 mm. The support shall rest on a rigid dtavith an interposed sheet of
rubber of hardness 2010 IRHD and thickness 3 mm.

Procedure for tests on flat test pieces.

Condition the test piece at the tempeeaspecified in paragraph 6.1.1. for at least
four hours immediately preceding the test.

Fix the test piece in the supporting fratescribed in paragraph 6.5.1.3.

The plane of the test piece shall be pelipalar within 3°, to the incident direction
of the head-form.

The head-form shall strike the test pisithin 40 mm of its geometric centre on its
inner face.

The head-form shall make only one impact.
The impact surface of the felt cover shalteplaced after each successive 12 tests.
Procedure for tests on windscreens

Condition the test piece at the tempesaspecified in paragraph 6.1.1. for at least
four hours immediately preceding the test.

Place the windscreen freely on a supppftikture as described in paragraph 6.5.1.4.

The plane of the windscreen shall be pefigalar within 3°, to the incident
direction of the head-form.

The head-form shall strike the windscreghin 40 mm of its geometric centre on
its inner face.

The head-form shall make only one impact.
The impact surface of the felt cover shalteplaced after each successive 12 tests.
Drop height

The drop height shall be measured fronutider-face of the head-form to the upper
face of the test piece.
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6.5.4.2.

6.5.5.

6.5.5.1.

6.5.5.2.

6.6.

6.6.1.

6.6.1.1.

6.6.1.1.1.

6.6.1.1.2.

6.6.1.1.3.

6.6.1.1.4.
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It shall be 1.5 it mm for tests conducted on windscreens and orséatples for
double glazed units.

Test pieces

The test pieces according to paragrapB.6ball be flat samples measuring
1,100 x 500 mniy° mm.

The test pieces according to paragrapB.6ball be windscreens.

Test of resistance to abrasion

Apparatus
Abrading instrument as shown in Figurée dri2l consisting of:

A horizontal turntable, with centre cfgrwhich revolves counter-clockwise at 65 to
75 rev/min.

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

The turntable of the abrading instrunsdall rotate regularly, substantially in one
plane (the deviation from this plane shall not beater than + 0.05 mm at a distance
of 1.6 mm from the turntable periphery).

The wheels shall be mounted in such yathat when they are in contact with the
rotating test piece they rotate in opposite dimwiso as to exert, twice during each
rotation of the test piece, a compressive and algrastion along curved lines over
an annular area of about 30Tm

2/ An example of a suitable abrading instrumerth&t supplied by Teledyne Taber (United
States of America).
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> nt

Figure 4: Diagram of abrading instrument

6.6.1.2. Abrasive wheels 3/, each 45 to 50 mmamditer and 12.5 mm thick, composed of a
special finely-screened abrasive embedded in aumetard rubber.

6.6.1.2.1. The wheels shall have a hardness of Y IRHD, as measured at four points equally
spaced on the centreline of the abrading surfaeepitessure being applied vertically
along a diameter of the wheel and the readingsgbiiken 10 seconds after full
application of the pressure.

6.6.1.2.2. The abrasive wheels shall be preparegst® by very slow rotation against a sheet of
flat glass to ensure that their surface is comfyleteen.

6.6.1.3.  Light source consisting of an incandestamp with its filament contained within a
parallelepiped measuring 1.5 mm x 1.5 mm x 3 mmhe Voltage at the lamp
filament shall be such that the colour temperaitu2856 + 50 K. This voltage shall
be stabilised within + 1/1000.

6.6.1.4.  Optical system consisting of a lens witfoeal length f of at least 500 mm and
corrected for chromatic aberrations.

6.6.1.4.1. The full aperture of the lens shallexiteed f/20.

6.6.1.4.2. The distance between the lens andghedource shall be adjusted in order to obtain
a light beam which is substantially parallel.

6.6.1.4.3. A diaphragm shall be inserted to lirhi& tliameter of the light beam to 7 £ 1 mm.
This diaphragm shall be situated at a distanceD6f250 mm from the lens on the
side remote from the light source.

3/ An example of suitable abrasive wheels are thbat can be obtained from Teledyne
Taber (United States of America).
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6.6.1.5. Equipment for measuring scattered ligigufe 5), consisting of a photoelectric cell
with an integrating sphere 200 to 250 mm in diameféhe sphere shall be equipped
with entrance and exit ports for the light. Thdrance port shall be circular and
have a diameter at least twice that of the liglatnhe The exit port of the sphere shall
be provided with either a light trap or a reflect@anstandard, according to the
procedure described in paragraph 6.6.2.6. belohe light trap shall absorb all the
light when no test piece is inserted in the lighaim.

Xauuy
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6.6.1.5.1. The axis of the light beam shall passuth the centre of the entrance and exit ports.
The diameter b of the light-exit port shall be dqua?2 a tan 4°, where a is the
diameter of the sphere. The photoelectric celll sflmmounted in such a way that it
cannot be reached by light coming directly from #mrance port or from the
reflectance standard.

6.6.1.5.2. The surfaces of the interior of the grdéing sphere and the reflectance standard
shall be of substantially equal reflectance and $lgamatte and non-selective.

6.6.1.5.3. The output of the photoelectric celllisbe linear within £ 2 per cent over the range
of luminous intensities used. The design of thérimsent shall be such that there is
no galvanometer deflection when the sphere is dark.

6.6.1.5.4. The whole apparatus shall be checkeeégaitlar intervals by means of calibration
standards of defined haze.

Integrating Photoelectric cell
spher
Lens Baffles
Light trap

Opening of
Lamp Parallel beam light trap
200< a< 250 mm

Figure 5: Hazemeter
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6.6.2. Procedure

6.6.2.1. The abrasion test shall be carried outtt@t surface of the test piece which
represents the outer side of the glass pane andoalshe inner side if of plastics
material.

6.6.2.2. Immediately before and after the abrastean the test pieces in the following
manner:
€) Wipe with a linen cloth under clean running evat
(b) Rinse with distilled or demineralised water;
(c) Blow dry with oxygen or nitrogen;
(d) Remove possible traces of water by dabbintlysafth a damp linen cloth. If
necessary, dry by pressing lightly between twonliokeths.

Any treatment with ultrasonic equipment is protadi

6.6.2.3.  After cleaning, the test pieces shall &edfed only by their edges and shall be stored
to prevent damage to, or contamination of, theifeses.

6.6.2.4. Recondition the test pieces as specifiegpdragraph 6.1. for a minimum time
of 48 hours.

6.6.2.5. Immediately place the test piece agalmstentrance port of the integrating sphere.

The angle between the normal (perpendicular) testiface of the test piece and the
axis of the light beam shall not exceed 8°.

6.6.2.6.  Take four readings as indicated in thiafohg table:

Readin( With test| With With reflectancq Quantity represents
piece light trap | standard

T No No Yes Incident ligh

T Yes No Yes Total light transmitted b
test piece

T3 No Yes No Light scattered b
instrument

Ty Yes Yes No Light scattered b
instrument and test piece|

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

6.6.2.8. Calculate the total transmittange T, / Ts.

6.6.2.9.  Calculate the diffuse transmittance TébHsws: T, :%(TTZ/TJ
1713
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6.6.2.10.

6.6.2.11.

6.6.2.12.

6.6.2.13.

6.6.2.14.

6.6.3.

6.6.3.1.

6.7.

6.7.1.

6.7.1.1.

6.7.1.2

6.7.1.3.

6.7.2.

6.7.2.1.
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Calculate the percentage haze, or lighipth, scattered, as follows:
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Haze, or light or both, scattereérd—-me%
t

Measure the initial haze of the testegigica minimum of four equally spaced points
in the unabraded area in accordance with the farabbve. Average the results for
each test piece. In lieu of the four measurememsgverage value may be obtained
by rotating the piece uniformly at 3 rev/sec or enor

For each type of safety glazing, cartytioree tests with the same load. Use the haze
as a measure of the subsurface abrasion, aftéeshpiece has been subjected to the
abrasion test.

Measure the light scattered by the alrédek at a minimum of four equally spaced
points along the track in accordance with the fdenabove. Average the results for
each test piece. In lieu of the four measurememsverage value may be obtained
by rotating the piece uniformly at 3 rev/sec or enor
Test Pieces

The test pieces shall be flat samples umiggs100 x 100 mm.

Test of resistance to high temperature

Procedure
Heat to 100 °C.

Maintain this temperature for a periodvad hiours, then allow the test pieces to cool
to the temperature specified in paragraph 6.1.1.

If the test piece has both external segaaf inorganic material, the test may be
carried out by immersing the test piece verticatlypoiling water for the specified
period of time, care being taken to avoid unduentia shock.

Test pieces
The test pieces shall be flat samples unigas 300 x 300 mm, which have been

specially made or cut from the flattest part oEthwindscreens or three panes, as the
case may be, one edge of which corresponds topjirer €dge of the glazing.
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6.8.

6.8.1.

6.8.1.1.

6.8.1.2.

6.8.1.3.

6.8.2.

6.8.2.1.

6.8.2.2.

6.8.2.3.

6.8.2.4.

6.8.3.

6.8.3.1.

Test of resistance to radiation

Apparatus

Radiation source consisting of a mediuasgure mercury-vapour arc lamp with a
tubular quartz bulb of ozone-free type; the bulisahall be vertical. The nominal
dimensions of the lamp shall be 360 mm in lengtt®Bymm in diameter. The arc
length shall be 300 + 4 mm. The lamp shall be ateerat 750 £ 50 W.

Any other source of radiation which produces thme effect as the lamp specified
above may be used. To check that the effects othansource are the same, a
comparison shall be made by measuring the amournefgy emitted within a
wavelength range of 300 to 450 nanometres, allratlagelengths being removed by
the use of suitable filters.

Power-supply transformer and capacitoalkpof supplying to the lamp specified
in paragraph 6.8.1.1. a starting peak voltage d@ vV minimum and an operating
voltage of 500 + 50 V.

Device for mounting and rotating the taetes at 1 to 5 rev/min about the centrally-
located radiation source in order to ensure evposxe.

Procedure

Check the regular light transmittancegeined according to paragraph 6.11., of
three test pieces before exposure. Protect a podfoeach test piece from the
radiation, and then place the test pieces in tke dpparatus 230 mm from and
parallel lengthwise to the lamp axis. Maintain thmperature of the test pieces at 45
+ 5 °C throughout the test.

That face of the test piece which wouldstitute the outer face of the glazing shall
face the lamp.

The exposure time shall be 100 hours. Ezsthpiece shall be subjected to radiation
such that the radiation on each point of the testepproduces on the interlayer the
same effect as that which would be produced byr swidiation of 1,400 W/
for 100 hours.

After exposure, measure the regular ligirismittance again in the exposed area of
each test piece.

Test pieces
The test pieces shall be flat samples unigas 76 x 300 mm or 300 x 300 mm,

which have been specially made or cut from thraedadreens or three panes, as the
case may be, one edge of which corresponds topiher edge of the glazing.
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6.9.

6.9.1.

6.9.1.1.

6.9.1.2.

6.9.1.3.

6.9.1.4.

6.9.1.5.

6.9.2.

6.9.2.1.

6.10.

6.10.1.

6.10.1.1.

6.10.1.2.

6.10.1.3.

6.10.2.

6.10.2.1.
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Test of resistance to humidity

Procedure

Keep samples in a vertical position foo tmeeks in a closed container in which the
temperature is maintained at 50 = 2 °C and theiveldumidity at 95 + 4 per cent.

If several test pieces are tested atdheegime, spacing shall be provided between
them.

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

Before assessment, laminated-glass tesepishall have been maintained for two
hours in the conditions specified in paragraph 6.1.

Before assessment, test pieces of glassl faith plastic and of glass-plastics shall
have been maintained for 48 hours in the conditgpesified in paragraph 6.1.

Test pieces

The test pieces shall be samples meass@idig 300 mm, which have been specially
made or cut from three windscreens or three paset)e case may be. One edge at
least shall correspond to an edge of the glazing.

Test of resistance to temperature changes

Procedure

Test pieces shall be placed in an endosua temperature of - 40°C + 5 °C for a
period of 6 hours; they shall then be placed & tpen air at a temperature of
23 °C % 2 °C for one hour or until temperature &htium has been reached by the
test pieces.

Test pieces shall then be placed in laitiag air at a temperature of + 72°C £ 2 °C
for 3 hours.

After being placed again in the openatirt 23°C + 2 °C and cooled to that
temperature, the test pieces shall be examined.

Test pieces

The test pieces shall be flat samplessamgry 300 x 300 mm, which have been
specially made or cut from three windscreens oepaas the case may be.
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6.11. Light transmittance test

6.11.1. Apparatus

6.11.1.1. Light source consisting of an incandeskzamp with its filament contained within a
parallelepiped measuring 1.5 mm x 1.5 mm x 3 mmhe Voltage at the lamp
filament shall be such that the colour temperaitu856 + 50 K. This voltage shall
be stabilised within + 1/1,000.

6.11.1.2. Optical system consisting of a lens ifbcal length f of at least 500 mm.
6.11.1.2.1. The full aperture of the lens shallexateed f/20.

6.11.1.2.2. The distance between the lens andghiedource shall be adjusted in order to obtain
a light beam which is parallel.

6.11.1.2.3. A diaphragm shall be inserted to lithé diameter of the light beam to 7 £ 1 mm.
This diaphragm shall be situated at a distanceD6f250 mm from the lens on the
side remote from the light source. The point ofamwement shall be taken at the
centre of the light beam.

6.11.1.3. Measuring equipment

6.11.1.3.1. The receiver shall have a relative tsgesensitivity in substantial agreement with
the relative spectral luminous efficiency for ti@d KB/ standard photometric observer
for photocopy vision. The sensitive surface of teeeiver shall be covered with a
diffusing medium and shall have at least twice ¢hess-section of the light beam
emitted by the optical system. If an integratipdere is used, the aperture of the
sphere shall have a cross-sectional area at \wast that of the parallel portion of
the beam.

6.11.1.3.2. The linearity of the receiver and tlssomiated indicating instrument shall be
within 2 per cent of the effective part of the gcal

6.11.1.3.3. The receiver shall be centred on tieabthe light beam.

6.11.2. Procedure

6.11.2.1. The sensitivity of the measuring systémrallsbe adjusted in such a way that the
instrument indicating the response of the receindicates 100 divisions when the
safety glazing material is not inserted in the lipath. When no light is falling on
the receiver, the instrument shall read zero.

6.11.2.2. Place the glazing at a distance fronrélseiver equal to five times the diameter of
the receiver. Insert the glazing between the diagnrand the receiver and adjust its

4/ International Commission on Illlumination.
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orientation in such a way that the angle of incaenf the light beam is equal to
0 £ 5°. The regular light transmittance shall beasured on the glazing, and for
every point measured the number of divisions, owshon the indicating instrument,
shall be read. The regular transmittancis equal to n/100.

6.11.3. Test pieces

6.11.3.1. Test pieces shall be either flat sammidmished products.

6.11.3.2. In the case of windscreens the testsralhbe as defined in paragraph 7.1.3.4.

6.12.

Optical distortion test

6.12.1. Apparatus

The apparatus shall comprise the following itennsgraged as shown in Figure 6

Safety-glaspane

Z Display

/ screen

Projector

Diaphraan
Ry

Viewing direction
Rake anal

Ri=4m

R, =2to 4 m (4 m preferred)

Figure 6: Arrangement of the apparatus for thécaptlistortion test

6.12.1.1. Projector with a high-intensity pointiigourceR ;

6.12.1.1.1.  The projector shall have the followitgracteristics:

6.12.1.1.1.1. Focal length at least 90 mm.

6.12.1.1.1.2. Aperture 1/2.5.

6.12.1.1.1.3. 150 W quartz halogen lamp (if usetthouit a filter).

6.12.1.1.1.4. 250 W quartz halogen lamp (if a gifdtar is used).

6.12.1.1.1.4.1. The projector is shown schemayical Figure 7. A diaphragm of 8 mm in

diameter is positioned 10 mm from the front lens.
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Slide
(raster)
/— Diaphragm
4
~@Is - '“—-‘*
b £
oC|
C
/ Lens
Condense
Figure 7: Optical arrangement of the projector
6.12.1.2. Slides (rasters) consisting, for exampiean array of bright circular shapes on a

dark background (see Figure 8). The slides stalbfosufficiently high quality
and contrast to enable measurement to be caoigdvith an error of less than
5 per cent. In the absence of the glazing to lzenéned, the dimensions of the
circular shapes shall be such that when the cirallapes are projected they form
an array of circles of diameter

%mx, whereAx = 4 mm (Figures 6 and 9).
1

Figure 8: Enlarged section of the slide
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Safety-glass pane

NX

@]

E>

Figure 9: Diagrammatic representation of opti¢siadtion

Notes: Ao =al-a2, i.e. the optical distortion in the direction M=M
Ax = MC, i.e. the distance between two straightdiparallel to the direction of
vision and passing through the points M and M'.

6.12.1.3. Support stand, permitting vertical andiZomtal scanning, rotation of the
windscreen, and mounting of the windscreen at larénige of installation angles
of inclination.

6.12.1.4. Checking template for measuring changedimensions. A suitable design is

shown in Figure 10.

4 <
o +,
2SS
43‘ =
N/ /7 /74
0 4 <

Figure 10: Design for a Suitable Checking Template
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6.12.2.

6.12.2.1.

6.12.2.1.1.

6.12.2.1.2.

6.12.2.1.3.

6.12.2.1.4.

6.12.2.1.5.

6.12.2.2.

6.12.3.

6.12.4.

6.12.5.

6.12.5.1.

Procedure

General

Mount the windscreen on the suppontdséd the designed angle of inclination.
Project the test image through the lae@zy examined.

Rotate the windscreen or move it eitimaiizontally or vertically in order to
examine the whole of the specified area.

The distand shall be 4 mm.

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

Calculate the value of A (Figure 10) frdme limit valueAa, for the change in
deviation and the value of,Rthe distance from the windscreen to the display
screen:

A =0.145A0, - R,

The relationship between the change in diametehefprojected imagAd and
the change in angular deviatida is given by

Ad =0.290a - Ry,

where:

Ad is in millimetres;

A is in millimetres;
Ao is in minutes of arc;
Aa is in minutes of arc;
R, is in metres.

Expression of Results. Evaluate the obpiilistortion of the windscreen by
measuringAd at any point of the surface and in all directiémsorder to find
Ad max.

Alternative Method. A strioscopic techrége permitted as an alternative to the
projection techniques, provided that the accurdcthe measurements given in
paragraph 6.12.2.2. is maintained.

Test pieces

The test pieces shall be windscreens.
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6.13.

6.13.1.

6.13.1.1.

6.13.1.1.1.

6.13.1.1.2.

6.13.1.1.2.1.

6.13.1.1.2.2.

6.13.1.1.3.

6.13.1.2.

6.13.1.2.1.

6.13.1.2.2.

6.13.1.2.3.

6.13.1.3.

6.13.1.3.1.

6.13.1.3.2.
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Secondary image separation test

Target test
Apparatus

This method involves viewing an illuatied target through the windscreen. The
target may be designed in such a way that thectasbe carried out on a simple
'go-no go' basis.

The target shall be of one of the fithy types:

an illuminated 'ring' target whosdeouwiameter, D, subtends an angle rpf
minutes of arc at a point situated at x metresuifeid.1 (a)), or

an illuminated 'ring and spot' tanghbse dimensions are such that the distance,
D, from a point on the edge of the spot to the estgpoint on the inside of the
circle subtends an angle @fminutes of arc at a point situated at x metreguifé
11 (b)), where:

n is the limit value of secondary-image separation,
X is the distance from the safety-glass partbedarget (not less than 7 m),
D is given by the formula: D = xtgn

The illuminated target consists ofjatlbox, 300 mm x 300 mm x 150 mm.

Procedure

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

The light box shall be viewed, in akdar semi-dark room, through each part of
the area being examined, in order to detect theepiee of any secondary image
associated with the illuminated target.

Rotate the windscreen as necessanmystoresthat the correct direction of view is
maintained. A monocular may be used for viewing.

Expression of results. Determine whether

When target (a) (Figure 11 (a)) is ugleel primary and secondary images of the
circle separate, i.e. whether the limit valuenaé exceeded, or

When target (b) (Figure 11 (b)) is ygbé secondary image of the spot shifts
beyond the point of tangency with the inside edfyéhe circle, i.e. whether the
limit value ofn is exceeded.
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6.13.2.

6.13.2.1.

6.13.2.1.1.

6.13.2.2.

6.13.2.2.1.

6.13.2.2.2.

6.13.2.2.3.

6.13.2.2.4.

6.13.2.3.

12 mm
centre spot

Slot width

—><—/2mm\><_

a) b)

Figure 11: Dimensions of targets

Alternative collimation-telescope test

Apparatus

The apparatus comprises a collimatar artelescope and may be set up in
accordance with Figure 12. However, any equivabgtical system may be used.

Procedure

The collimation telescope forms atnityi the image of a polar co-ordinate
system with a bright point at its centre (Figurg. 13

In the focal plane of the observatietedcope, a small opaque spot with a
diameter slightly larger than that of the projectgijht point is placed on the
optical axis, thus obscuring the bright point.

When a test piece which exhibits a rsd@xy image is placed between the
telescope and the collimator, a second, less bigiit appears at a certain
distance from the centre of the polar co-ordingfgesn. The secondary-image
separation can be read out as the distance betiheepoints seen through the
observation telescope (Figure 13).

The distance between the dark spottemdiright point at the centre of the polar
co-ordinate system represents the optical deviation

Expression of Results. The windscreedll glrst be examined by a simple
scanning technique to establish the area givingsthengest secondary image.
That area shall then be examined by the collimei@scope system at the
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appropriate angle of incidence. The maximum seapninage separation shall
be measured.

6.13.3. The direction of observation in the horiabnplane shall be maintained
approximately normal to the trace of the windscrieethat plane.

Collimatior telescop Qbservation telesco

Ray of light

1 2345

[ Al
N N
—S YIS

V

2
2
3
&

Image
Safety-glass plane

Rake pan

(1) Lamp bulb

(2) Condenser aperture > 8.6 mm

(3) Ground-glass screen aperture > condenser apertu

(4) Colour filter with central hole approximately3dmm in diameter, diameter > 8.6 mm
(5) Polar co-ordinate plate, diameter > 8.6 mm

(6) Achromatic lens, £ 86 mm, aperture 10 mm

(7) Achromatic lens, £ 86 mm, aperture 10 mm

(8) Black spot, diameter approximately 0.3 mm

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

Figure 12: Apparatus for collimation-telescopd tes
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Figure 13. Example of observation by the collimaitelescope test method

6.13.4. Test pieces
6.13.4.1. The test pieces shall be windscreens.

6.14. Fire resistance test

6.14.1 Apparatus
6.14.1.1. Combustion chamber

6.14.1.1.1. The combustion chamber is illustratedrigure 14, having the dimensions given in
Figure 15.
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——
———

p—

) =

Figure 14: Example of Combustion Chamber with Sarifwlder and Drip Pan

Dimensions in millimetres.
Tolerances according to ISO 2768

385
‘cl l Vent hole
i T
= v H
8 2! +—= “=
® 24 / /
- _ ‘ " 7 74
= 3 e oy ~
| i B
P
1 ETE ~_
e s _/ 68S | 635, 635, 635, 635 Sample
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1] ° ¥ |
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= -
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| Bt ae s
19

Figure 15: Example of Combustion Chamber
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6.14.1.1.2. The combustion chamber is construdistholess steel.

6.14.1.1.3.  The front of the chamber contains mdlaesistant observation window, which
may cover the entire front and which can be conttrias an access panel.

6.14.1.1.4.  The bottom of the chamber has venthaled the top has a vent slot all around.

6.14.1.1.5.  The combustion chamber is placed onfi®t, 10 mm high. The chamber may
have a hole at one end for the introduction of sample holder containing the
sample; in the opposite end, a hole is providedttier gas-supply line. Melted
material is caught in a pan (Figure 16) which iacpd on the bottom of the
chamber between vent holes without covering any hete area.

Dimensions in millimetres.
Tolerances according to ISO 2768

] 336 | 1

Figure 16: Typical drip pan

6.14.1.2. Sample holder

6.14.1.2.1.  The sample holder consists of two ppetlanetal plates or frames of corrosion-
proof material. Dimensions are given in Figure 17.
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YA 5x 45 =3
D
X
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= Y |=
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[} | !
—t— g s— — Sample
o ,c: [ —
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—— —-
- 127202 T
T 38 % 254202
( 356)
361

Figure 17. Example of sample holder

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

6.14.1.2.3. A support shall be provided in the foofnheat-resistant wires 0.25 mm in
diameter spanning the frame at 25 mm intervals dwetottom U-shaped frame

(Figure 18).

Dimensions in millimetres.
Tolerances according to ISO 2768
05x05

Grooves , ¢
Length (direction of sample)

Outer frame
side

2x2

Grooves e

Figure 18: Example of section of lower U-frameidedor wire support facility
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6.14.1.2.4. The plane of the lower side of samplesl be 178 mm above the floor plat€he

6.14.1.3.

6.14.1.4.

6.14.1.5.

6.14.1.6.

6.14.1.7.

distance of the front edge of the sample holdemftbe end of the chamber shall
be 22 mm; the distance of the longitudinal sidethefsample holder from the sides
of the chamber shall be 50 mm (all inside dimersjiorfFigures 14 and 15.)

Gas burner. The small ignition sourcersvided by a Bunsen burner having an
inside diameter of 9.5 mm. It is so located in test cabinet that the centre of its
nozzle is 19 mm below the centre of the bottom exfgthe open end of the sample
(Figure 15).

Test gas. The gas supplied to the bushail have a calorific value of
about 38 MJ/m (for example natural gas).

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

Stop-watch, accurate to 0.5 seconds.

Fume cupboard

6.14.1.7.1. The combustion chamber may be placedfime-cupboard assembly provided that

the latter internal volume is at least 20 timeg, foot more than 110 times greater
than the volume of the combustion chamber and geavithat no single height,
width, or length dimension of the fume cupboardyieater than 2.5 times either of
the other two dimensions.

6.14.1.7.2. Before the test, the vertical velodifythe air through the fume cupboard shall be

6.14.2.

6.14.2.1.

6.14.2.2.

6.14.2.3.

6.14.2.4.

measured 100 mm forward of and to the rear of ttimate site of the combustion

chamber. It shall be between 0.10 and 0.30 mdsdar to avoid possible discomfort
to the operator from combustion products. It isgdole to use a fume cupboard with
natural ventilation and an appropriate air velacity

Procedure

Conditioning. The samples shall be domtid for at least 24 hours, but not more
than 7 days, at a temperature of 20 + 5 °C andhsive humidity of 60 + 20 per cent
and shall be maintained under these conditions$iomtiediately prior to testing.

Place samples with napped or tufted sesfaon a flat surface, and comb twice
against the nap using the comb (paragraph 6.1%1.1.5.

So place the sample in the sample hdfeagraph 6.14.1.2.1.) that the inner side
faces downwards, towards the flame.

Adjust the gas flame to a height of 38 msimg the mark in the chamber, the air
intake of the burner being closed. The flame shaih for at least one minute, for
stabilisation, before the first test is started.
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6.14.2.5.

6.14.2.6.

6.14.2.7.

6.14.2.8.

6.14.2.9.

6.14.2.10.

6.14.3.

6.14.3.1.
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Push the sample holder into the comhusti@mber so that the end of the sample is
exposed to the flame, and after 15 seconds cuheffjas flow.

Measurement of burning time starts atibment when the foot of the flame passes
the first measuring point. Observe the flame pgagian on the side (upper or
lower) whichever burns faster.

Measurement of burning time is complet¢tn the flame has come to the last
measuring point or when the flame is extinguishefibte reaching that point. If the
flame does not reach the last measuring point, nneabe burnt distance up to the
point where the flame was extinguished. Burntadise is the part of the sample
destroyed, on the surface or inside, by burning.

If the sample does not ignite or doescootinue burning after the burner has been
extinguished, or the flame goes out before reactiiedirst measuring point, so that
no burning time is measured, note in the test tepmat the burning rate is 0
mm/min.

When running a series of tests or pelftggmepeat tests, make sure before starting a
test that the temperature of the combustion charabdr sample holder does not
exceed 30 ° C.

Calculation
The burning rate B, in millimetres per minutegisen by the formula B = s/t60;
where:

s is the burnt distance, in millimetres, t is timaet in seconds, taken to burn the
distance s.
Test pieces

Shape and dimensions

6.14.3.1.1. The shape and dimensions of samplegieeg in Figure 19. The thickness of the

sample corresponds to the thickness of the praduoe tested. It shall not be more
than 13 mm. When sample-taking so permits, thepiarmshall have a constant
section over its entire length.
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Dimensions in millimetres

254

38

127

10

A

_E_
‘[ 6

I
356

an)

100
80

Figure 19: Sample

6.14.3.1.2. When the shape and dimensions of auptatb not permit taking a sample of the
given size, the following minimum dimensions shmdlobserved:

€) For samples having a width of 3 to 60 mm, #rgyth shall be 356 mm. In
this case the material is tested over the prodidthy

(b) For samples having a width of 60 to 100 mme tbngth shall be at
least 138 mm. In this case the potential burniisgadce corresponds to the
length of the sample, the measurement startingedfitst measuring point;

(c) Samples less than 60 mm wide and less thann®B6long, and samples
60 to 100 mm wide and less than 138 mm long, cabeaésted according to
the present method, nor can samples less than @ichen

6.14.3.2. Sampling

6.14.3.2.1. Five samples shall be taken from thienzh under test. In materials having burning
rates differing according to the direction of thatarial (this being established by
preliminary tests) the five samples shall be tafld be placed in the test apparatus
in such a way that the highest burning rate wilhiesasured.

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

6.14.3.2.3. Samples shall be taken in the samefnwayfinished products when the shape of the
product so permits. If the thickness of the pradsiover 13 mm it shall be reduced
to 13 mm by a mechanical process applied to the witlich does not face the
passenger compartment.

6.14.3.2.4. Composite materials shall be testefithgy were homogeneous.

6.14.3.2.5. In the case of materials comprisingesoposed layers of different composition
which are not composite materials, all the laydrsaterial included within a depth
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of 13 mm from the surface facing towards the pagseocompartment shall be tested
individually
6.15. Test of resistance to chemicals

6.15.1. Chemicals used for the test

6.15.1.1. Non-abrasive soap solutidnper cent by mass of potassium oleate in deionized
water;

6.15.1.2. Window-cleaning solutioran aqueous solution of isopropanol and dipropylene
glycol monomethyl ether in concentration betweean8 10 per cent by mass each
and ammonium hydroxide in concentration betweendL%per cent by mass;

6.15.1.3. Undiluted denatured alcohblpart by volume methyl alcohol in 10 parts by vo&u
ethyl alcohol;

Petrol or equivalent reference petralmixture of 50 per cent by volume toluene, 30
per cent by volume 2,2,4-trimethylpentane, 15 gant oy volume 2,4,4-trimethyl-1-
pentene and 5Sper cent by volume ethyl alcohol;

N.B:. The composition of the petrol used shalldxmorded in the test report.

6.15.1.5. Reference kerosene: a mixture of 50 @er loy volume n-octane and 50 per cent by
volume n-decane.

6.15.2. Procedure
6.15.2.1. Immersion Test

6.15.2.1.1. Test pieces shall be tested with e&theochemicals specified in paragraph 6.15.1.
above, using a new test piece for each test arfda@aning product.

6.15.2.1.2. Before each test, test pieces shallclbaned according to the manufacturer's
instruction, then conditioned for 48 hours at thenditions specified in
paragraph 6.1. These conditions shall be mairdaim®ughout the tests.

6.15.2.1.3. The test pieces shall be completely émed in the test fluid and held for one
minute, then removed and immediately wiped dry vétitlean absorbent cotton
cloth.

6.15.3. Test pieces

6.15.3.1. The test pieces shall be flat samplesuamnigey 180 x 25 mm.
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7. ANNEXES

7.1. Annex 7.1. Procedures for determining teshsren windscreens of Category 1-1
vehicles in relation to the "V" Points and Categarg and 2 vehicles in relation to
the "O" point.

7.1.1. Position of the "V" points

7.1.1.1.  The position of the "V" points in relatitm the "R" point as indicated by the X Y
and Z co-ordinates in the three-dimensional refegesystem, are shown in Tables 1
and 2.

7.1.1.2.  Table 1 gives the basic co-ordinates fdesign seat-back angle of 25°. The positive
direction of the co-ordinates is shown in this aqrégure 3.

Table 1
"V" Point A b c(d)
Vq 68 mn -5 mir 665 mn
V, 68 mm -5 mm 589 mm

7.1.1.3. Correction for design seat-back anglesrdtian 25 °©

7.1.1.3.1. Table 2 shows the further correctionseanade to the X and Z co-ordinates of each
"V" point when the design seat-back angle is nSt 2Zbhe positive direction of the
co-ordinates is shown in this annex, Figure 3.

Table 2
Sea-back Horizonta Vertical Sea-back | Horizonta Vertical

angle co-ordinates| co-ordinates angle | co-ordinates co-ordinated
(in °) X Z (in°) X Z

5 -186 mn 28 mnr 23 -18 mm 5mm

6 - 177 mm 27 mm 24 - 9mm 3mm

7 -167 mm 27 mm 25 0 mm 0 mm

8 - 157 mm 27 mm 26 9 mm - 3mm

9 - 147 mm 26 mm 27 17 mm - 5mm
10 - 137 mm 25 mm 28 26 mm - 8mm
11 -128 mm 24 mm 29 34 mm -11 mm
12 -118 mm 23 mm 30 43 mm -14 mm
13 -109 mm 22 mm 31 51 mm -18 mm
14 - 99 mm 21 mm 32 59 mm -21 mm
15 - 90 mm 20 mm 33 67 mm -24 mm
16 - 81 mm 18 mm 34 76 mm -28 mm
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7.1.2.

7.1.2.1.

7.1.3.

7.1.3.1.

7.1.3.1.1.

7.1.3.2.1.

7.1.3.2.

7.1.3.2.1.

7.1.3.2.2.
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Sea-back Horizonta Vertical Sea-back | Horizonta Vertical

angle co-ordinates| co-ordinates angle | co-ordinates co-ordinateq
(in°) X Z (in°) X Z

17 - 72mm 17 mmr 3t 84 mn -32mnm

18 - 62 mm 15 mm 36 92 mm -35mm

19 - 53 mm 13 mm 37 100 mm -39 mm

20 - 44 mm 11 mm 38 108 mm -43 mm

21 - 35 mm 9 mm 39 115 mm -48 mm

22 - 26 mm 7 mm 40 123 mm -52 mm

Position of the "O" point

The eye-point "O" is the point located 68B above the R-point in the vertical
plane parallel to the longitudinal median plane tbé vehicle for which the
windscreen is intended, passing through the axiseotteering wheel.

Test areas
The test areas shall be determined asafsl|
For optical distortion and image sepananeasurement

In case of Category 1-1 vehicles according togragzh 7.1.3.2.
In case of Category 1-2 and 2 vehicles accordinmatagraph 7.1.3.3.

For the measurement of the light trattangde in the transparent area of the
windscreen according to paragraph 7.1.3.4.

Determination of two test areas for Catgdel vehicles using the "V" points

Test area A is the area on the outdasurof the windscreen bounded by the

following four planes extending forward from the™points (see Figure 1):

€) A plane parallel to the Y axis passing throivgrand inclined upwards at 3°
from the X axis (plane 1);

(b) A plane parallel to the Y axis passing throdphand inclined downwards at
1° from the X axis (plane 2);

(©) A vertical plane passing through ®nd \4 and inclined at 13° to the left of
the axis in the case of left-hand drive vehicled tmthe right of the X axis in
the case of right-hand drive vehicles (plane 3);

(d) A vertical plane passing through ®nd \4 and inclined at 20° to the right of
the X axis in the case of left-hand drive vehidesl to the left of the X axis
in the case of right-hand drive vehicles (plane 4).

The "extended test area A" is Zone Aermed to the median plane of the vehicle,
and in the corresponding part of the windscreen nsgtrical to it about the
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longitudinal median plane of the vehicle, and aisothe reduced test area B
according to paragraph 7.1.3.2.4. of this annex.

7.1.3.2.3. Test area B is the area of the outefaseirof the windscreen bounded by the

intersection of the following four planes (see FigQ):

(@ A plane inclined upward from the X axis at passing through ¥ and
parallel to the Y axis (plane 5);

(b) A plane inclined downward from the X axis&t passing through »and
parallel to the Y axis (plane 6);

(c) A vertical plane passing through V1 and V2 &thing an angle of 17° to
the left of the X axis in the case of left-handvdrvehicles and to the right of
the X axis in the case of right-hand drive vehigl@ane 7);

(d) A plane symmetrical with respect to the plana Felation to the longitudinal
median plane of the vehicle (plane 8).

7.1.3.2.4. The "reduced test area B" is test areaitB the exclusion of the following
areas 5/ (see Figures 2 and 3):

7.1.3.2.4.1. The test area A defined under par&grafd.3.2.1., extended according to
paragraph 7.1.3.2.2. of this annex;

7.1.3.2.4.2. At the discretion of the vehicle mawtfirer, one of the two following paragraphs
may apply:

7.1.3.2.4.2.1. Any opaque obscuration bounded dastsvby plane 1 and laterally by plane 4
and its symmetrical in relation to the longitudimaédian plane of the vehicle
(plane 4Y);

7.1.3.2.4.2.2. Any opaque obscuration bounded dastsvby plane 1, provided it is inscribed
in an area 300 mm wide centred on the longitudimadlian plane of the vehicle,
and provided the opaque obscuration below the phatrace is inscribed in an
area limited laterally by the traces of planes jpasby the limits of a 150 mm
wide segment 6/ and parallel respectively to theds of planes 4 and 4

7.1.3.2.4.3.  Any opaque obscuration bounded byntieesection of the outer surface of the

windscreen:

(& With a plane inclined downwards from the X aats4°, passing through
V,, and parallel to the Y axis (plane 9);

(b)  With plane 6;

(c) With planes 7 and 8 or the edge of the outefasa of the windscreen if the
intersection of plane 6 with plane 7 (plane 6 withne 8) does not cross
the outer surface of the windscreen;

5/ But taking into account the fact that the datupoints as defined under
paragraph 7.1.3.2.5. shall be located in the tianesp area.

6/ Measured on the outer surface of the windscaeeihon the trace of plane 1.
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7.1.3.2.4.4.

7.1.3.2.4.5.

7.1.3.2.4.6.

7.1.3.2.5.

7.1.3.2.5.1.

7.1.3.2.5.2.

7.1.3.2.5.3.

7.1.3.2.5.4.
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Any opaque obscuration bounded byirttezsection of the outer surface of the
windscreen:

(&  With a horizontal plane passing through(pane 10);

(b)  With plane 3 7/;

(c) With plane 7_8/ or the edge of the outer swfat the windscreen if the
intersection of plane 6 with plane 7 (plane 6 witane 8) does not cross
the outer surface of the windscreen;

(d) With plane 9;

Any opaque band situated within pldP@$7 and P5/P10 respectively, that does
not extend by more than 25 mm from the edge oflésign glass outline.

An area within 25 mm from the edgehef outer surface of the windscreen or
from any opaque obscuration. This area shall mpirige on the extended test
area A.

Definition of the datum points (see F&B)

The datum points are points situated at the intéise with the outer surface of
the windscreen of lines radiating forward from theoints:

upper vertical datum point forward/efand 7° above the horizontal (Prl);

lower vertical datum point forwardvefand 5° below the horizontal (Pr2);
horizontal datum point forward ofdhd 17° to the left (Pr3);

three additional datum points symroatiio the points defined under paragraphs

7.1.3.2.5.1. t0 7.1.3.2.5.3. in relation to theditudinal median plane of the
vehicle (respectively Pr'l, Pr'2, Pr'3).

7/ For the other side of the windscreen, with amatnical plane with respect to plane 3 in
relation to the longitudinal median plane of thaicke.
8/ 7 for the other side of the windscreen, withnpl8.
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Figure 1:

Test area "A" (example of a left-harebsgihg control vehicle)

C,: trace of the longitudinal
median plane of the vehicle

P: trace of the relevant plane
(see text)
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Figure 2(a): Reduced test area "B" (example eftaHand steering control vehigle

Upper obscuration area as defined in paragrapB.2.4.2.2.

C,: trace of the longitudinal
median plane of the vehicle

P: trace of the relevant plane
(see text)
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Figure 2(b): Reduced test area "B" (example effiadand steering control vehicle)

Upper obscuration area as defined in paragrapB.2.4.2.1.

C,: trace of the longitudinal
median plane of the vehicle

P: trace of the relevant plane
(see text)
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trace of the median plane of the
vehicle
datum points
co-ordinates of "V" points
(see text)

Figure 3. Determination of the datum points

(example of a left-hand steering control vehicle)
7.1.3.3. Determination of the Test Areas for Catgde2 and 2 Vehicles using the "O" Point

7.1.3.3.1. The straight line OQ which is the hanizb straight line passing through the eye
point "O" and perpendicular to the median longitadiplane of the vehicle.

7.1.3.3.2. Zone | is the zone determined by therggiction of the windscreen with the four
planes defined below:

P1 a vertical plane passing through 0 and fograim angle of 15fo the left of the
median longitudinal plane of the vehicle;

P2 a vertical plane symmetrical to P1 aboutntigelian longitudinal plane of the
vehicle.

If this is not possible (in the absence of a symicatmedian longitudinal plane, for
instance) P2 shall be the plane symmetrical totRilitathe longitudinal plane of the
vehicle passing through point O.

Xauuy

7
-



ECE/TRANS/180/Add.6
page 74

P3  a plane passing through a transverse hodktineé containing O and forming an angle
of 10° above the horizontal plane;

P4 a plane passing through a transverse horizorgacontaining O and forming an angle of 8°
below the horizontal plane;

Figure 4. Determination of Zone |

7.1.3.4. Determination of the test area for lighhsmittance for all vehicle categories

The test area for light transmittance is the fpansnt area, excluding any opaque
obscuration and any shade band. For practical measglating to the method of
mounting and means of installation, it is accepted a windscreen may incorporate
an obscuration band which extends by not more #&amm from the edge of the
design glass outline.

Additional opaque obscuration is also allowed mited areas where it is intended
that a sensing device, e.g. a rain-drop detectoeanrview mirror, will be bonded to
the inner side of the windscreen. The allowed akghsre such devices may be
applied are defined in paragraph 7.1.3.2.4. ofdhisex.
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Annex 7.2. Measurement of the height of segmedtparsition of the points of impact

Figure 1: Determination of the height of segméit "

In the case of glazing having a simple curvature,hieight of segment will be equal to:
h; maximum.

In the case of glazing having a double curvature,height of segment will be equal to:
h; maximum + b maximum. !

2(a) Flat glass pane
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\
\

\
\
\
\

2(b) Flat glass pane

2(c) Curved glass pane

Figure 2: Prescribed points of impact for unifoyrtdughened glass panes

7.2 Procedures for determining test pieces fortiengd glass

07.2.1 Test pieces shall be determined as follows:

7.2.1.1 Determination of test pieces which do remuire opaque obscuration. Test
pieces shall be 300 x 300 mm flat samples whictspeeially manufactured without any

opaque obscuration area band, if the opaque olismutaand is not more than 25 mm
inside the edge of the design glass outline.

07.2.1.2 Determination of test pieces with opaquscatation

Test pieces shall be 300 x 300 mm flat samplesiapeenanufactured with opaque

obscuration on the complete surface area if theugpabscuration band is more than 25
mm inside the edge of the design glass outline.
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