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EQUIPMENT —SAFETY STANDARD

SCOPE

This Standard appliesto safety glazing materials intended for installation as windscreens or other panes, or
as partitioning, on power-driven vehicles and their trailers, to the exclusion however of glazingsfor lighting
and light-signalling devices and instrument panels, and of special bullet or agression resistant glazings.

This Standard does not concern the installation of safety glazing materials on power-driven vehicles and their
trailers or double windows.

DEFINITIONS
For the purposes of this Standard:—

" Toughened-Glass Pane' means aglass pane consisting of asingle layer of glass which has been subjected
to special treatment to increase its mechanical strength and to condition its fragmentation after shattering;

"Laminated-GlassPane" means aglass pane consisting of two or more layers of glass held together by one
or moreinterlayers of plastics material; it may be:-

"Ordinary", when none of the layers of glass of which it is composed has been treated; or

"Treated" , when at least one of the layers of glass of which it is composed has been specially treated to
increase its mechanical strength and to condition its fragmentation after shattering;

" Safety-Glass Pane Faced with Plastic Material" means aglass pane as defined in Paragraph 2.1 or2.2 with
alayer of plastics material onitsinner face;

" Glass-Plastics Pan€" means a pane of laminated glass having one layer of glass and one or more layers of
plastics material, at least one of which actsasinterlayer. The plasticslayer(s) shall be on the inner face when
the glazing isfitted on the vehicle;

" Plastic Glazing" isaglazing material that contains as an essential ingredient one or more organic polymeric
substances of large molecular weight, is solid in its finished state and, at some stage in its manufacture of
processing into finished articles, can be shaped by flow;

"Rigid Plastic Glazing" means aplastic glazing material which does not deflect vertically more than 50 nm
intheflexibility test (A 3/12);

"Flexible Plastic Glazing" means a plastic glazing material which deflects vertically more than 50 mm in the
flexibility test (A 3/12);

" DoubleWindow' means an assembly of two glazing panes separately installed within the same opening in
the vehicle;

" Double-Glazed Unit" means an assembly of two glazing panes permanently assembled in manufacture and
separated by auniform gap;

"Symmetrical Double-Glazing" means a double-glazed unit where the two component glazings are of the
same type (toughened glass, laminated glass, rigid plastic) and have the same principal and/or secondary
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characteristics;

"Asymmetrical Double-Glazing" means a double-glazed unit where the two component glazings are of
different type (toughened glass, laminated glass, rigid plastic) or have different principal and/or secondary
characteristics;

"Principal Characteristic" means acharacteristic which appreciably modifies the optical and/or mechanical
properties of asafety glazing material in away not without significance to the function whichit isintended
to performin avehicle. Theterm also coversthe trade name of the glazing manufacturer;

" Secondary Characteristic' means a characteristic capable of modifying the optical and/or mechanical
properties of a safety glazing material in away which is of significance to the function which it isintended to
performin avehicle. The extent of such modification isassessed in relation to the indices of difficulty;

Theterm " Indices of Difficulty" coversatwo-stage grading system applying to the variations observed in
practice in each secondary characteristic. A change from Index "1" to Index "2" indicates the need for
additional tests;

"Developed Area of aWindscreen" means the minimum rectangular area of glass from which awindscreen
can be manufactured [see Annex 1];

"Inclination Angle of aWindscreen" meansthe angle included between on the one hand avertical lineand
on the other hand a straight line passing through the top and bottom edges of the windscreen, both lines
being contained in avertical plane containing the longitudinal axis of the vehicle [see Annex 1];

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

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

" Group of Windscreens" means a group comprising windscreens of differing sizes and shapes subjected to
an examination of their mechanical properties, their mode of fragmentation and their behaviour in
environmental-aggression resistance tests;

"Flat Windscreen" means a windscreen exhibiting no normal curvature resulting in a height of segment
greater than 10 mm per linear metre;

" Curved Windscreen" means awindscreen exhibiting a normal curvature resulting in a height of segment
greater than 10 mm per linear metre;

"Height of Segment 'h'" means the maximum distance, measured at right angles approximately to the glass
pane, separating the inner surface of the pane from a plane passing through the ends of the pane. (See Annex
16, Figure 1);

"Typeof Safety Glazing Material" meansaglazing as defined in Paragraphs 2.1. to 2.7. not exhibiting any
essential differences, with respect, in particular, to the principal and secondary characteristics defined in
Annexes4to 15;

Although a changein the principal characteristicsimpliesthat the product is of anew type, it isrecognised

that in certain cases a change in shape and dimension does not necessarily require a compl ete set of teststo
be carried out. For certain of the tests prescribed in the individual Annexes, glazings may be grouped if itis
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evident that they have similar principal characteristics;
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Types of glazing exhibiting differences only as regards their secondary characteristics may be deemed to be
of the sametype; certain tests may however be carried out on samplesof such panesif the performance of
those testsis explicitly stipulated in the test conditions;

"Curvature'r'" meansthe approximate value of the smallest radius of arc of the windscreen as measured in
the most curved area;

"HIC" (Head Injury Criteria) value means avalue for the characteristics of skull-brain injury arising from the
deceleration forces which result from a blunt perpendicular impact with the glazing;

“Safety glazing material requisitefor driver visibility” means safety glazing material used as awindscreen
or afront side or door window mounted in the 180° angle forward to the driver;

“ Shadeband” means an area outside the requisite vision areathat has had the luminous transmittance reduced
by methods such asinterlayer tinting or ceramic frit application in order to reduce glare;

“Obscuration Band” means an opague ceramic frit section around the periphery of the glazing to protect the
attaching adhesive from UV degradation and to mask that adhesive and underlying body components;

“Interlayer” means aplastic material used to hold together the layers of alaminate.
MARKINGS

Every piece of safety glazing material shall bear the trade name of the glazing manufacturer. The marking shall
be clearly legible and indelible.

GENERAL REQUIREMENTS

All glazing materials shall be such that, in the event of shattering, the danger of bodily injury isreduced as
far aspossible. All glazing materials shall be sufficiently resistant to the incidents likely to occur in normal
traffic, and to atmospheric and temperature conditions, chemical action, combustion and abrasion.

Safety glazing materias shall in addition be sufficiently transparent, shall not cause any noticeabl e distortions
of objects as seen through the windscreen, and shall not give rise to any confusion between the col ours used
in road-traffic signsand signals. In the event of the windscreen shattering, the driver must still be ableto see
the road clearly enough to be able to brake and stop his vehicle safely.

PARTICULAR REQUIREMENTS

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

As regards toughened-glass windscreens, the requirements contained in Annex4;

As regards uniformly-toughened glass panes, the requirements contained in Annex 5;

As regards ordinary |aminated-gl ass windscreens, the requirements contained in Annex 6;

As regards ordinary laminated-glass panes other than windscreens, the requirements contained in Annex7;
As regards treated laminated-glass windscreens, the requirements contained in Annex 8.

Asregards safety-glass panes faced with plastics material, in addition to the relevant regquirements listed
above, the requirements contained in Annex 9;

Asregards glass-plastics windscreens, the requirements contained in Annex 10;
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6.1.

6.1.1.

6.1.1.1.

6.1.1.2.

6.1.2.

6.1.2.1.

6.1.2.1.1.

6.1.2.1.2.

6.1.2.2.

6.1.3.

6.1.3.1.

6.1.3.2.

6.1.3.3.

Asregards glass-plastics panes other than windscreens, the requirements contained in Annex 11;
As regards double-glazed units, the requirements contained in Annex 12.

Asregardsrigid plastic glazings, the requirements contained in Annex 13.

Asregards flexible plastic glazings, the requirements contained in Annex 14.
Asregardsrigid plastic double-glazed units, the requirements contained in Annex 15.
TESTS

The following testsare prescribed in this Regulationi—

Fragmentation Test

The purpose of thistest is:i—

To assess the liability of fragments of safety glazing to causeinjury in the event of fracture.
In the case of windscreens, to check residual visibility after shattering.

Mechanical Strength Test

Ball-impact Test

There are two forms of test, one using a 227 g ball and one using a2 260 g ball.

227 gball test: The purpose of thistest isto assess the adhesion of the interlayer of laminated glass and the
mechanical strength of uniformly-toughened glass and plastic glazings.

2260 g ball test: The purpose of thistest isto assess ball penetration resistance of laminated glass.
Headform Test

The purpose of thistest isto verify the compliance of safety glazing with the requirements relating to the
limitation of injury in the event of impact of the head against the windscreen, laminated glassand panes of
glass-plastic and rigid plastic other than windscreens, together with the double-glazed units used inthe side
windows.

Test of Resistance to the Environment

Test of resistance to Abrasion

The purpose of this test is to determine whether the resistance of a safety glazing to abrasion exceeds a
specified value.

Test of resistance to High Temperature

The purpose of thistest isto determine whether the safety glazing material will withstand exposure to high
temperatures over an extended period of time without its appearance becoming substancially altered.

Resistance-to-Radiation Test

The purpose of this test is to determine whether the light transmittance of laminated-glass panes,
glass-plastics panes or glass panes faced with plastics material when exposed to radiation over an extended
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6.1.34.

6.1.35.

6.1.3.6.

6.1.3.7.

6.14.

6.14.1.

6.1.4.2.

6.1.4.3.

6.1.5.

6.1.6.

6.1.7.

6.2.

period of timeis significantly reduced thereby or whether the glazing is significantly discoloured.
Resistance-to-Humidity Test

The purpose of thistest isto determine whether laminated-gl ass panes, glass-plastic panes, glass panesfaced
with plastic material and rigid plastic material will withstand, without significant deterioration, the effects of
prolonged exposure to atmospheric humidity.

Resistance-to- Temper ature-Changes Test

The purpose of thistest isto check that plastics material (s) used in safety glazing as defined in Paragraphs2.3.
and 2.4. above will withstand the effects of prolonged exposure to extremes of temperature without significant
deterioration.

Resistance to Smulated Weathering Test

The purpose of thistest isto verify that plastic safety glazing isresistant to simulated weathering conditions.

Cross Cut Test

The purpose of thistest isto examine whether any abrasive resistant coating of arigid plastic glazing has
sufficient adherence.

Optical Qualities
Light-Transmission Test

The purpose of this test is to determine whether the regular transmission of the safety glazing exceeds a
specified value.

Optical-Distortion Test

The purpose of thistest isto verify that the distortion of objects as seen through the windscreen is not of
such extent asto belikely to confuse the driver.

Secondary-Image-Separation Test

The purpose of thistest isto verify that the angular separation of the secondary image from the primary image
does not exceed a specified value.

Burning-Behaviour (Fire-Resistance) Test

The purpose of thistest isto verify that a safety glazing materia as defined in Paragraphs 2.3, 2.4 and 2.5.
above has a sufficiently low burn rate.

Test of Resistance to Chemicals

The purpose of thistest isto determine whether the saf ety glazing material as defined in Paragraphs 2.3, 2.4
and 2.5. above will withstand the effects of exposure to chemicals likely to be normally present or used within
the vehicle (e.g. cleaning compounds) without significant deterioration.

Flexibility and Fold Test

The purpose of this test is to determine whether a plastic glazing material falls within the rigid or flexible
category.

Tests Prescribed for Glazing Materials of the Categories Defined in Paragraphs 2.1. to 2.5. of this
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Regulation

6.2.1 Safety glazing materials shall be subjected to the tests listed in the following tables: 6.2.1.1 and 6.2.1.2.
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6.2.1.1. Safety Glass panes shall be subjected to the testsin the following table.
Windscreen Glass panes other than windscreens
Toughened Ordinary laminated Treated Glass- Toughened Laminated Glass
Tests glass glass laminated glass plastics glass glass plastics
| I-P 1 11-P 11 111-P [\
Fragmentation: A4/2 A4/2 - - A8/4 A8/4 - A5/2 - -
Mechanical strength
- 227 g ball - - A6/4.3 A6/4.3 A6/4.3 | A6/4.3 A6/4.3 A5/3.1 A7/4 A7/4
- 2260 g bal - - A6/4.2 A6/4.2 A6/4.2 | A6/4.2 A6/4.2 - - -
Headform test 1/ A4/3 A4/3 A6/3 A6/3 A6/3 A6/3 A10/3 - A7/3 Al11/3
Abrasion
Outer face - - A6/5.1 A6/5.1 A6/5.1 | A6/5.1 A6/5.1 - A6/5.1 A6/5.1
Inner face - A9/2 - A9/2 - A9/2 A9/2 A9/2 2/ A9/2 2/ A9/2
High temperature - - A3/5 A3/5 A3/5 A3/5 A3/5 - A3/5 A3/5
Radiation - A3/6 A3/6 A3/6 A3/6 A3/6 A3/6 - A3/6 A3/6
Humidity - A3/7 A3/7 A3/7 A3/7 A3/7 A3/7 A3/7 2/ A3/7 A3/7
Light transmission A3/9.1 A3/9.1 A3/9.1 A3/9.1 A3/9.1 | A3/9.1 A3/9.1 A3/9.1 A3/9.1 A3/9.1
Optional distortion A3/9.2 A3/9.2 A3/9.2 A3/9.2 | A3/9.2 | A3/9.2 A3/9.2 A3/9.2 3/ - -
Secondary image A3/9.3 A3/9.3 A3/9.3 A3/9.3 A3/9.3 | A3/9.3 A3/9.3 A3/9.3 3/ - -
Resistance to
temperature changes - A3/8 - A3/8 - A3/8 A3/8 A3/8 2/ A3/8 2/ A3/8
Fire resistance - A3/10 - A3/10 - A3/10 A3/10 A3/10 2/ A3/10 2/ A3/10
Resistance to chemicals - A3/11 - A3/11 - A3/11 A3/11 A3/11 2/ A3/11 2/ A3/11
@ Furthermore this test shall be carried out on doubl e-glazed units pursuant to Annex 12 Paragraph 3 (A12/3).
@ If coated on the inner side with plastics materia.
@ This test shall only be carried out on uniformly-toughened glass-panes to be used as windscreens of slow-moving vehicles which, by
construction, cannot exceed 40 km/h.
Note: A reference such as A4/3 in the table indicates the Annex (4) and Paragraph (3) of that Annex, where the relevant test is described
and the acceptance requirements are specified.
6.2.1.2. Plastic glazing materials shall be subjected to the tests listed in the following table.
Plastics Other Than Windscreens
Rigid Plastics Double Glazing
Trailers and Trailers and Flexible
Motorised Unoccupied Motorised Unoccupied Plastics
Test Vehicles Vehicles Vehicles Vehicles
Flexibility A3/12 A3/12 A3/12 A3/12 A3/12
227 g bal A13/5 A13/5 A15/5 A15/5 Al4/4
Headform A13/4 Al5/4 - -
Light transmission ® A3/9.1 A3/9.1 - A3/9.1
Fire Resistance A3/10 A3/10 A3/10 A3/10 A3/10
Chemical Resistance A3/11 A3/11 A3/11 A3/11 A3/11
Abrasion A13/6.1 A15/6.1 — —
Weathering A13/6.2 A13/6.2 A15/6.2 A15/6.2 A14/5
Humidity A13/6.4 A13/6.4 A15/6.4 A15/6.4 —
Cross-Cut @ A3/13 A3/13 - -

(€]
@)

Test requirements are dependant on the location of the glazing within the vehicle.

Applies only if the glazing is to be used in a location requisite for driving visibility.
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ANNEX 1
WINDSCREEN DESIGN PARAMETERS
For each windscreen the following particulars shall be available:

V ehicle manufacturer

Type of vehicle

Vehicle category

Developed area (F)

Height of segment (h)

Curvature (r)

Installation angle (a)

Seat-back angle (b)

R-point coordinates (A, B, C) relative to the centre of the upper edge of the windscreen.

Description of the parameter F
of the windscreen

£

R-point co-ordinates A ' -
relative to the windscreen

- —— A

\
/developed area of \\
{ the windscreen }

-
S | -

l

Descr-igtion of the parameters
r and of the windscreen

curvature r

R ——

Height of segment h
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ANNEX 2

IDENTIFICATION MARKSFOR SAFETY GLAZING MATERIALS

The following additional symbols shall beincluded in the marking:
1.In the case of a windscreen:
I. for toughened glass (I/Pif faced)
Il. for ordinary laminated glass (I1/Pif faced)
1. for treated laminated glass (I11/Pif faced) @
IV. for glass-plastics glazing.
2. For glazing other than windscreens:
V. Inthecase of aglazing other than awindscreen covered by the provisions of Annex 3, Paragraph 9.1.4.2.

VI. Inthe case of adouble-glazed unit.

VII. Inthe case of uniformly-toughened glass panes which can be used as windscreens for slow-moving
vehicleswhich, by construction, cannot exceed 40 km/h.

VIII. Inthe case of rigid plastic glazing. In addition the appropriate application will be signified by:
/A for paneslike partitions, separating and side windows
/B inlocations wherethereislittle or no chance of head impact

IX. inthe case of flexible-plastic glazing

X. inthecaseof arigid plastic double-glazed unit

@
As defined in Paragraph 2.3.
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ANNEX 3
GENERAL TEST CONDITIONS
FRAGMENTATION TEST

The glass pane to be tested shall not berigidly secured; it may however be fastened on anidentical glass pane
by means of adhesive tape applied all round the edge.

To obtain fragmentation, a hammer of about 75 g or some other appliance giving equivalent results shall be
used. The radius of curvature of the point shall be 0,2 + 0,05 mm.

Thetest shall be carried out at the prescribed point of impact within 3 minutes after breaking.
BALL-IMPACT TESTS

227 gBall Test

Apparatus

Hardened-steel ball with amass of 227 + 2 g and a diameter of approximately 38 mm.

Means for dropping the ball freely from a height to be specified, or a means for giving the ball a velocity
equivalent to that obtained by thefreefall. When adeviceto project the ball is used, the tolerance on velocity
shall be + 1% of the velocity equivalent to that obtained by the free fall.

Supporting fixture, such asthat shown in Figure 1, composed of steel frames, with machined borders 15 nm
wide, fitting one over the other and faced with rubber gaskets about 3 mm thick and 15 mm wide and of
hardness 50 IRHD.

The lower frame rests on a steel box about 150 mm high. Thetest pieceis held in place by the upper frame,

the mass of which is about 3 kg. The supporting frame is welded onto a sheet of steel about 12 mm thick
resting on the floor with an interposed sheet of rubber about 3 mm thick and of hardness 50 IRHD.

Dimensions in millimsblres
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Figurel
Support for Ball Tests

Test conditions

Temperature: 20+ 5°C;
Pressure: 860 to 1060 mbar;
Relative humidity: 60 + 20%

Test piece

+10
Thetest piece shall be aflat square of side 300 -0 mm or shall be cut from the flattest part of awindscreen
or other curved pane of safety glazing.

Alternatively a curved pane of safety glazing may be tested. In this case care shall be taken to ensure
adequate contact between the safety glazing and the support.

If finished products are used, they may be supported on arigid support fixture, corresponding to the shape
of the finished products, constructed to support the part in aposition so that the 227 g hardened-steel ball
will impact the external surface of the finished products. The support fixture shall have a peripheral support
ledge about 15 mm wide covered with rubber of hardness 50 IRHD about 3 mm thick and shall rest on a sheet
of the same material. The point of impact shall be the geometric centre + 50 mm of the finished products.
Procedure

Condition the test piece at the specified temperature for at |east four hoursimmediately preceding the test.

Place the test piecein the fixture (Paragraph 2.1.2.3.). The plane of thetest piece shall be perpendicular, within
3°, to the incident direction of the ball.

In the case of flexible plastic glazing the test piece shall be clamped to the support.

The point of impact shall be within 25 mm of the geometric centre of the test piece for adrop height less than
or equal to 6 m, and within 50 mm of the centre of the test piece for adrop height greater than 6 m. The ball
shall strike that face of the test piece which represents the outside face of the safety-glazing pane when
mounted on the vehicle. The ball shall be allowed to make only oneimpact.

2260 gBall Test

Apparatus

Hardened-stedl ball with amass of 2 260 + 20 g and adiameter of approximately 82 mm.

Means for dropping the ball freely from a height to be specified, or means for giving the ball a velocity
equivalent to that obtained by thefreefall. When adeviceto project the ball is used, the tolerance on velocity
shall be + 1% of the velocity equivalent to that obtained by the free fall.

The supporting fixture shall be as shown in Figure 1 and identical with that described in Paragraph 2.1.1.3.
Test conditions

Temperature: 20° £ 5°C;

Pressure: 860 to 1060 mbear;
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Relative humidity: 60 + 20%
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312

Test piece
+10
Thetest piece shall be aflat square of side 300 - 0 mm or shall be cut out from the flattest part of a
windscreen or other curved pane of safety glazing.
Alternatively, the whole windscreen or other curved pane of safety glazing may betested. In thiscase care
shall be taken to ensure adequate contact between the saf ety glazing pane and the support.
Procedure
Condition the test piece at the specified temperature for at |east four hoursimmediately preceding the test.

Place the test piecein the fixture (Paragraph 2.1.1.3.). The plane of thetest piece shall be perpendicular, within
3°, to the incident direction of the ball.

In the case of glass-plastics glazing the test piece shall be clamped to the support.
The point of impact shall be within 25 mm of the geometric centre of the test piece.

Theball shall strike that face of the test piece which represents the inward face of the safety-glass pane when
the latter is mounted on the vehicle.

Theball shall be allowed to make only one impact.

HEADFORM TESTS

Headform Test Without Deceleration M easur ement

Apparatus

Headform weight with a spherical or semi-spherical headform made of laminated hardwood covered with
replaceable felt and with or without a cross-beam made of wood. There is aneck-shaped intermediate piece
between the spherical part and the cross-beamand a mounting rod on the other side of the cross-beam.
The dimensions shall be in accordance with Figure 2.

Thetotal mass of the apparatus shall be 10 + 0,2 kg.

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

When adevice to project the headform weight is used, the tolerance on velocity shall be £ 1% of the velocity
equivalent to that obtained by the free fall.
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Dimensions in millimetres ‘
Mounting
rod S
[Te]
\\ ! |
I
Cross beam
(optional)
. o
=
(=]
h ~
Intermediate -]
piece
Head - |
Felt cover, |
5 mm thick
Figure2
Headform Weight
313 Supporting fixture, as shown in Figure 3, for testing flat test pieces. The fixture is composed of two steel

frames, with machined borders 50 mm wide, fitting one over the other and faced with rubber gaskets about 3
mm thick and 15 + 1 mm wide and of hardness 70 IRHD.

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

314. Test conditions
Temperature: 20+ 5°C;
Pressure: 860 to 1060 mbar;
Relative humidity: 60 + 20%
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Figure3
Support for headform tests
Procedure
Test on aflat test piece
+5 +5

Theflat test piece, having alengthof 1100  -2mmand awidthof 500 -2 mm, shall be kept at a constant
temperature of 20 + 5°C for at least four hoursimmediately preceding the test.

Fix the test piece in the supporting frames (Paragraph 3.1.3.); the torque on the bolts shall ensure that the
movement of the test piece during the test will not exceed 2 mm. The plane of the test piece shall be
substantially perpendicular to the incident direction of theweight. Theweight shall strike the test piece within
40 mm of its geometric centre on that face which represents the inward face of the safety-glass pane when the
latter is mounted on the vehicle, and shall be allowed to make only oneimpact.

The impact surface of the felt cover shall be replaced after 12 tests.
Tests on a compl ete windscreen (used only for adrop height of lessthan or equal to 1,5 m).

Place the windscreen freely on a support with an interposed strip of rubber of hardness 701RHD and thickness
about 3 mm, the width of contact over the whole perimeter being about 15 mm.

The support shall consist of arigid piece corresponding to the shape of the windscreen so that the headform
weight strikesthe internal surface. If necessary the windscreen shall be clamped to the support.

The support shall rest on arigid stand with an interposed sheet of rubber of hardness 70 IRHD and thickness
about 3 mm. The surface of the windscreen shall be substantially perpendicular to the incident direction of
the headform weight.

The headform weight shall strike the windscreen at a point within 40 mm of its geometric centre on that face
which representsthe inward face of the saf ety-glass pane when the latter is mounted on the vehicle, and shall
be allowed to make only one impact.

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

PAGE: 17



@ The minimum recommended torque for M 20 is 30 Nm.
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3.2. Headform Test With Deceleration M easurement
3.2.1. Apparatus

In the case of headform tests with simultaneous determination of HIC-values the drop body is the phantom
nead asinFigure 2.1. Thetotal mass of the phantom head should be 10.0 + 0.2/- 0.0 kg.

In the middle of the base plate (24) the triaxial mounting block (26) is mounted in the centre of gravity to receive
the acceleration gauges (27). The acceleration gauges should be arranged vertically to each other.

Thebasin (18) and cover (19) situated under the base plate (24) share, to a great extent, the elastic properties

of the human skull. The elastic properties of the phantom head on impact are deter mined by the hardness and
thethickness of theintermediatering (13) and the basin.
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/ 'ﬁfn.
1,|I'I_
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Figure2.1

10-kg-Headform
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List of piecesfor the10 kg headform concerning figure 2.1

Position | Number Standard Material Remarks
No. of pieces notation
1 1 Magnetic holding device Steel DIN 17100
2 1 Vibration damper Rubber/steel Diameter: 50 mm
Thickness 30 mm
Worm: M10
3 4 HF connector BNC
4 1 Hexagonal nut DIN 985
5 6 Disc DIN 125
6 3 Trandtion piece
7 6 Cylinder screw DIN 912
8 3 Hexagond nut
9 3 Disc Steel DIN 17100 Diameter of hole 8 mm
Outer diameter: 35 mm
Thickness: 1,5 mm
10 3 Rubber ring Rubber, hardness 60| Diameter of hole 8 mm
IRHD Outer diameter: 30 mm
Thickness 10 mm
11 1 Damping ring Packing with paper Diameter of hole 120
mm
Outer diameter: 199
mm
Thickness 0,5 mm
13 1 Intermediiate ring Butadien-rubber, Diameter of hole: 129
hardness IRHD about 80 | nm
Outer diameter: 192
mm
Thickness: about 4 mm
14 3 Guide tube Polytetrafluorethen Inner diameter: 8 mm
(PTFE) Outer diameter: 10 mm
Length: 40 mm
15 3 Hexagond nut
16 3 Threaded bolt DIN 976
17 3 Screwed insert Cagt aloy
DIN 1709-GD-
Cuzn37Pb
18 1 Badn Polyamid 12
19 1 Cover Butadien-rubber Thickness. 6 mm
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Rib on one sde

20 1 Guide bush Steel DIN 17100
21 4 Counter sunk screw
22 1 Damping disc Packing with paper Diameter: 65 mm
Thickness. 0,5 mm
24 1 Base plate Steel DIN 17100
25 1 Set screw with hexagon | Class of strength 45 H
socket
26 1 Triaxid mounting block
27 3 Accderdion gauge
28 1 Wood component Hornbeam, glued in layers
29 1 Cover plate Alloy (AIMg5)
30 1 Protective cap Polyamid 12

A headform giving an equivaent result may be used. (2)

(2) The headform defined in US 40 CFR Part 572.
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3.2.2. Adjustment and Calibration
To perform the headform test the phantom head is fixed to the cross arm of the guide system (Figure 2.2) and
moved to the required drop height by means of alifting device. During the headform test the cross arm with

the
phantom head isreleased. After passing the height adjustable light barrier the phantom head is rel eased from
the cross arm, the cross arm's fall is dampened and the phantom head falls onto the sample.

No impulse may be given to the phantom head by the drop appliance or by the measuring cable, so that it is
accelerated only by gravity and fallsvertically.

Lifting device

Drop bdody
(phantom head) [

\\

E}Guide system

gy.—-w——Light barrier
| g\
/. 74
‘ Dampers

| “~Mount for sample

TN /////W///ZT////////// T

Figure2.2

Test apparatusfor the headform experiment
with deceler ation measurement
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3221 M easuring device which allows to determine HIC-values with the headform described under 3.2.1.
3222 Equipment to calibrate the phantom head.

The drop appliance must allow drop heights between 50 mm and 254 mm to be adjusted exactly to within 1 mm.
A guide system is not necessary for these small drop heights.

A steel impact plate which is made of steel is 600 mm x 600 mm in size and at least 50 mm thick. Theimpact
surface must be polished:

surface roughness R, = 1 mm, flatness tolerance t = 0.05 mm.

3223 Calibration and adjustment of the phantom head
Before each test series and no later than each 50 tests within a series, the phantom head must be calibrated
and
adjusted if necessary.
Theimpact plate must be clean and dry and during the test must lie non-positively on a concrete base.
The phantom head is allowed to hit the impact plate vertically. The drop heights (measured from the lowest
point
of the phantom head to the surface of the impact plate) are 50, 100, 150 and 254 mm. The deceleration curves
should be recorded.
The greatest deceleration a, from the various drop heights on the z-axis must lie within the limits given in the
table:
Drop height mm Greatest deceleration a, as a multiple of acceleration due to gravity g
50 64+5
100 107+5
150 150+7
254 222+ 12
The deceleration curves should be based on aunimodel vibration. The deceleration curve of the drop height
of

254 mm must run at least 1.2 ms and at most 1.5 ms over 100 g.

If therequirementsgiven in 3.2.2.3. are not met, the elastic properties of the phantom head must be adjusted
varying thethickness of theintermediatering (13) in the base plate (24). Correctionscan becarried out by
adjusting the three self-locking hexagonal nuts (8) on the threaded bolts (16) with which thebasin (18) isfixed
tothe baseplate (24). Therubber rings (10) under the hexagon nuts (8) should not be brittle or cracked.

The cover (19) of the impact surfaceand the intermediate ring (13) should always be replaced immediately if
damaged, especially when the phantom head can no longer be adjusted.

323 Supporting fixture for testing flat test piecesis as described in 3.1.3.

324. Test conditions are specified in 3.1.4.
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3.25.

pane

shall

of

be

3.2.6.

deceleration

brain-

Tests on complete panes (used for adrop height between 1.5 m and 3 m). Place the pane freely on a support
with an interposed strip of rubber of hardness 70 IRHD and thickness of about 3 mm.

The pane shall be clamped to the supporting structure by means of appropriate devices. The surface of the
shall be substantially perpendicular to theincident direction of the headform weight. The headform weight
strike the pane at a point within 40 mm of its geometric centre on that face which represents the inward face
the plastic pane when the | atter is mounted on the vehicle, and shall be allowed to make only one impact.

After the headform test, it should be checked whether a glazing edge has moved more than 2 mm in the mount
and whether the requirement for the point of impact was met. The acceleration componentsa, and a, should

smaller for vertical impact than 0.1 a,.

Evaluation

The decel eration curves should be evaluated as follows:

The resulting deceleration a.{t) in the centre of gravity according to equation (1) from the measured

curves a,(t), & (t) and aft) isto be compounded as multiples of the acceleration due to gravity g
o asO=@E0 +a0 +ai0))"

The time for which adeceleration of 80 g with a.is continually exceeded and the greatest deceleration of &g
should be determined. The HIC-value should be calcul ated as a measurement of the danger of blunt skull-

injuries using the following equation (2):

IR SN
@  HIC=(t:_t)" g0 (t) dt:

gtl B

Theintegral limitst, and t, should be selected in such away that the integral takes amaximal value.
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4.1.

411

412

413

TEST OF RESISTANCE TO ABRAS ON

Apparatus

Abrading instrument, © shown diagrammatically in Figure 4 and consisting of:—

A horizontal turntable, with centre clamp, which revolves counter-clockwise at 65 to 75 rev/min;

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

Theturntable of the abrading instrument shall rotate regularly, substantially in one plane (the deviation from
this plane shall not be greater than + 0,05 mm at a distance of 1,6 mm from the turntable periphery).

d

Figure4
Diagram of Abrading Instrument

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

Abrasive wheels® | each 45 to 50 mm in diameter and 12,5 mm thick, composed of a specia finely-screened
abrasive embedded in amedium hard rubber. Thewheels shall have a hardness of 72 + 5IRHD, as measured
at four points equally spaced on the centreline of the abrading surface, the pressure being applied vertically
along adiameter of the wheel and the readings being taken 10 seconds after full application of the pressure.

The abrasive wheels shall be prepared for use by very slow rotation against a sheet of flat glassto ensure that
their surfaceis completely even.

Light source consisting of an incandescent lamp with its filament contained within a parallel epi ped measuring
1,5mmx 1,5 mmx 3 mm. Thevoltage at the lamp filament shall be such that the colour temperatureis 2856 +
50 K. Thisvoltage shall be stabilised within + 1/1000. Theinstrument used to check the voltage shall be of
appropriate accuracy.

@ A suitable abrading instrument is supplied by Teledyne Taber (United States of America).
@ Suitable abrasive wheels may be obtained from Teledynetaber (United States of America).
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4.14.

4.15.

42.

43.

Optical system consisting of alens with a focal length f of at least 500 mm and corrected for chromatic
aberrations. The full aperture of the lens shall not exceed f/20. The distance between the lens and the light
source shall be adjusted in order to obtain alight beam which is substantially parallel.

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

Equipment for measuring scattered light (see Figure 5), consisting of a photoelectric cell with anintegrating
sphere 200 to 250 mm in diameter. The sphere shall be equipped with entrance and exit portsfor thelight. The
entrance port shall be circular and have a diameter at |east twice that of the light beam. The exit port of the
sphere shall be provided with either a light trap or a reflectance standard, according to the procedure
described in Paragraph 4.4.3. below. Thelight trap shall absorb all the light when no test pieceisinsertedin
the light beam.

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

The surfaces of the interior of the integrating sphere and the reflectance standard shall be of substantially
equal reflectance and shall be matt and non-selective.

The output of the photoelectric cell shall be linear within £ 2% over the range of luminous intensities used.
The design of theinstrument shall be such that there is no galvanometer deflection when the sphereis dark.

Thewhole apparatus shall be checked at regular intervals by means of calibration standards of defined haze.
If haze measurements are made using equipment or methods differing from those defined above, the results
shall be corrected, if necessary, to bring them into agreement with those obtained by the apparatus described

above.

Test conditions

Temperature: 20+ 5°C;
Pressure: 860 to 1060 mbar;
Relative humidity: 60 + 20%

Test pieces

Thethreetest pieces shall be flat squares of side 100 mm having both surfaces substantially plane and parallel
and having afixing hole 6,4 + 0,2 mmin diameter drilled in the centre, if necessary.
-0
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44.

44.1.

44.2.

Procedure

The abrasion test shall be carried out on that surface of the test piece which represents the outside face of
the laminated-glass pane when the latter is mounted on the vehicle and also on the inner face if of plastics
material.

Integrating
sphere

Lens

Photoelectric cell

Baffles

/ /

I\
Parallel
L
e beam \_/\

a = 200 — 260 mm

Figureb

Hazemeter

2 Light trap
. 4
- 4°
¢
= - — — £
—— T ]
Dpening of
light trap

Immediately before and after the abrasion, clean the test piecesin the following manner:

a)
b)
c)

d)

wipe with alinen cloth under clean running water,

rinse with distilled or demineralised wat

blow dry with oxygen or nitrogen,

er,

remove possible traces of water by dabbing softly with adamp linen cloth. If necessary, dry by pressing

lightly between two linen cloths.

Any treatment with ultrasonic equipment shall be avoided. After cleaning, the test pieces shall be handled
only by their edges and shall be stored to prevent damage to, or contamination of, their surfaces.

Condition the test pieces for aminimum time of 48 hours at 23 + 5°C and 50 + 20% relative humidity.
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44.3.

45.

Immediately place the test piece against the entrance port of the integrating sphere. The angle between the
normal (perpendicular) to the surface of the test piece and the axis of the light beam shall not exceed 8°.

Take four readings as indicated in the following table:—

Reading With test piece With light trap With Quality
reflectance standard represented
T, No No Yes Incident light
T, Yes No Yes Total light
transmitted by
test-piece
Ts No Yes No Light scattered
by instrument
T, Yes Yes No Light scattered
by instrument and
test piece

Repeat readings for T, T,, Tz and T, with other specified positions of the test piece to determine uniformity.
Calculate the total transmittance T, = T,/T,.

Calculate the diffuse transmittance T as follows: -

_ T4 Ts(T2/ T
T:

Ta

Calculate the percentage haze, or light, or both, scattered, asfollows: -

Haze, or lignt or both, scattered = Ta x 100%
T

Measure theinitial haze of the test piece at a minimum of four equally-spaced pointsin the unabraded areain
accordance with theformulaabove. Averagetheresultsfor each test piece. Inlieu of the four measurements,
an average value may be obtained by rotating the piece uniformly at 3 rev/sec or more.

For each type of safety glazing, carry out three tests with the same load. Use the haze as a measure of the
subsurface abrasion, after the test piece has been subjected to the abrasion test.

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

The abrasion test will be carried out only at the discretion of the laboratory conducting the test with due regard
to the information already at its disposal.

Except for glass-plastics materials, changesin the interlayer or material thickness will not normally necessitate
further testing.
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51

52

6. Indicesof difficulty of the secondary characteristics

No secondary characteristics areinvolved.

TEST OF RES'STANCE TO HIGH TEMPERATURE

Procedure

Heat to 100°C three samples, three finished parts or three square test pieces of at least 300 mm x 300 mm which
have been cut by the laboratory from three windscreens or three glass panes other than windscreens as the

case may be, one edge of which corresponds to the upper edge of the glazing.

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

If the safety-glass pane has both external surfaces of inorganic material, the test may be carried out by
immersing the sample vertically in boiling water for the specified period of time, care being taken to avoid
undue thermal shock.
If samples are cut from windscreens, one edge of each such sample shall be part of an edge of the windscreen.
Indices of difficulty of the secondary characteristics

Colourless Tinted

Colouring of theinterlayer: 1 2

The other secondary characteristics are not involved.
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53.

531

532.

5321

5322

6.1.

6.1.1.

6.1.1.1.

6.1.1.2.

6.1.1.3.

6.1.2.

6.1.2.2.

Interpretation of results

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

A set of test pieces or samples shall be considered satisfactory from the point of view of the test for resistance
to high temperatureif either of the following conditionsisfulfilled—

All the tests give a satisfactory result; or

Onetest having given an unsatisfactory result, afurther series of tests carried out on anew set of test pieces
or samples gives satisfactory results.

RESISTANCE-TO-RADIATION TEST

Test method

Apparatus

Radiation source consisting of a medium-pressure mercury-vapour arc lamp with a tubular quartz bulb of
ozone-freetype the bulb axis shall bevertical. The nominal dimensions of thelamp shall be 360 mm in length
by 9,5 mmin diameter. Thearclength shall be 300 £ 4 mm. The lamp shall be operated at 750 + 50 W.

Any other source of radiation which produces the same effect as the lamp specified above may be used. To
check that the effects of another source are the same, a comparison shall be made by measuring the amount
of energy emitted within awavelength range of 300 to 450 nanometres, all other wavel engths being removed

by the use of suitable filters.

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

Power-supply transformer and capacitor capable of supplying to the lamp (Paragraph 6.1.1.1.) astarting peak
voltage of 1 100 V minimum and an operating voltage of 500 + 50 V.

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

Test pieces
The size of the test pieces shall be 76 mm x 300 mm.
Thetest pieces shall be cut by the laboratory from the upper part of the glass panesin such away that:

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

In the case of windscreens, the upper edge of the test piece coincides with the upper limit of the zone in which
regular transmittance shall be measured, determined in accordance with Paragraph 9.1.2.2. of this Annex.
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6.1.3.

6.14.

6.2.

6.3.

6.3.1.

6.3.1.1.

63111

6.3.1.2.

6.3.2.

Procedure

Check the regular light transmittance, determined according to Paragraphs 9.1.1. to 9.1.2. of thisAnnex, of three
test pieces before exposure. Protect a portion of each test piece from the radiation, and then place the test
piecesin the test apparatus 230 mm from and parallel lengthwiseto the lamp axis. Maintain the temperature
of thetest pieces at 45 + 5°C throughout the test.

That face of each test specimen which would constitute aglazed exterior part of the vehicle shall face the lamp.
For the type of lamp specified in Paragraph 6.1.1.1. the exposure time shall be 100 hours.

After exposure, measure the regular light transmittance again in the exposed area of each test piece.
Each test piece or sample (total number 3 pieces) shall be subjected, in accordance with the procedure above,
to radiation such that the radiation on each point of the test piece or sample produces on the interlayer used

the same effect as that which would be produced by solar radiation of 1 400 W/n for 100 hours.

Indices of difficulty of the secondary characteristics

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

The other secondary characteristics are not involved.
Interpretation of results

Thetest for resistance to radiation shall be deemed to have given a positive result if the following conditions
arefulfilled—

Thetotal light transmittance when measured pursuant to Paragraphs 9.1.1. and 9.1.2. of this Annex does not
fall below 95% of the original value beforeirradiation and in any event does not fall:

Below 70% in the case of vehicle glazings which are required to comply with the specifications regarding the
driver'sfield of view in al directions;

Thetest piece or sample may however show a slight coloration after irradiation when examined against awhite
background, but no other defect may be apparent.

A set of test pieces or samples shall be considered acceptableif all the tests give a satisfactory resullt.
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6.4.

6.4.1.

64.1.1.

64111

6.4.1.2.

6.4.1.3.

64131

6.4.1.32.

Resistanceto Simulated Weathering
Test Method

Apparatus

Long Arc Xenon Lamp

The exposure apparatus® shall utilize along arc xenon lamp as the source of irradiation, but other methods
giving the required level of ultraviolet radiant exposure shall be allowed.

The long arc xenon lamp is advantageous in that it can, when correctly filtered and maintained, yield a
spectrum most closely approximating that of natural sunlight. To this end, the quartz xenon burner tube shall

be fitted with suitableborosilicate glass optical filter(s) ©. The xenon lamps employed shall be operated, from
asuitable 50 or 60 Hz power supply suitable reactance transformers and electrical equipment.

The exposure apparatus shall include equipment necessary for measuring and/or controlling the following:

— Irradiance

— Black standard temperature

— Water Spray

— Operating schedule or cycle

The exposure apparatus shall be made from inert materials which do not contaminate the water employedin
the test.

Irradiance shall be measured at the test specimen surface and shall be controlled according to the
recommendations of the exposure apparatus manufacturer.

Total ultraviolet ™ radiant exposure (Joules per square metre) shall be measured or computed and shall be
considered the primary measure of test specimen exposure.

Test Specimens

The dimensions of the test specimen shall normally be those specified in the appropriate test method for the
property or properties to be measured after exposure.

The number of control and test specimens for each test condition or exposure stage shall be determined, in
addition to those required for visual evaluations by the number required by the test methods.

Procedure

Measure, according to Paragraph 9.1 of this annex the luminous transmission of the test specimen(s) to be
exposed. Measure, according to Paragraph 4 of this annex, the resistance to abrasion of the surface(s) of the
control specimen(s). That face of each test specimen, which would represent the surface glazed to the exterior
of theroad vehicle, shall face the lamp. Other exposure conditions shall be as follows:

The irradiance shall not vary more than + 10% over the whole test specimen area.

At appropriate intervals, clean lamp filters by washing with detergent and water. Xenon arc filters shall be
replaced according to the recommendations of the equipment manufacturer.

® Such as Corning 7740 Pyrex or Heraeus Suprax.
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6.4.1.33.

6.4.1.34.

6.4.1.35.

6.4.1.36.

6.4.1.3.7.

6.4.1.38.

6.4.1.39.

6.4.1.3.10.

The temperature within the exposure apparatus during the dry portion of the cycle shall be controlled by
circulation of sufficient air to maintain a constant black standard temperature.

In the Xenon arc exposure apparatus, this temperature shall be 70 + 3°C as indicated by a Black Standard
Thermometer or equivalent.

The black panel thermometer shall be mounted in the test specimen rack and readings shall be taken at the
point where maximum heat is developed dueto light exposure.

The relative humidity within the exposure apparatus shall be controlled at 50 + 5% during the dry portions of
the cycle.

The deionized water used in the spray cycle shall contain less than 1 ppm silicon dioxide solidsand shall leave
no permanent deposit or residue on the test specimens which would interfere with subsequent measurements.

The pH of the water shall be between 6.0 and 8.0, and the conductivity shall be less than 5 microsismens.

The temperature of the water in the line where it enters the exposure apparatus shall be the ambient water
temperature.

The water shall strike the test specimens in the form of a fine spray in sufficient volume to wet the test
specimens uniformly, immediately upon impact.

Water spray will be directed only against the test specimen surface facing the light source. Norecirculation
of the spray water or immersion of the test specimensin the water shall be permitted.

The test specimens shall be rotated about the arc in order to provide uniform distribution of the light. All

positionsin the exposure apparatus shall be filled with test specimens or surrogates to ensure that a uniform
temperature distribution is maintained. Test specimens shall be held in frames with backs exposed to the
cabinet environment. However, reflections from cabinet walls shall not be permitted to strike the back surface
of specimens. If necessary, samples may be backed to block such reflections so long as free circulation of air
at the specimen surfaceis not impeded.

The exposure apparatus shall be operated to provide continuous light and intermittent water spray in 2 h

cycles. Each2 h cycle shall be divided into periods during which the test specimens are exposed to light
without water spray for 102 minutes and to light with water spray for 18 minutes.
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6.4.1.4.

6.4.15.

7.1.

7.2.

Evaluation

After exposure, the test specimens may be cleaned, if necessary, by a practice recommended by their
manufacturer to remove any residues present.

Evaluate the exposed test specimens visually with respect to the following properties.
— Bubbles

— Colour

— Haze

— Noticeable decomposition

M easure the luminous transmission of the exposed specimens.

Expression of Results

Report visual evaluations of exposed test specimens, comparing the appearance of each with that of the
unexposed control.

The luminous transmittance measured must not differ from the original tests on unexposed samples by more
than 5% and shall not fall below 70 % for vehicle glazing which islocated in a position requisite for driving
visibility.

RESISTANCE-TO-HUMIDITY TEST

Procedure

K eep three samples, three finished parts, or three square test pieces of at least 300 mm x 300 mmin avertical
position for two weeksin aclosed container in which the temperature is maintained at 50+ 2°C and therelative
humidity at 95 + 4%.

In the case of rigid plastic glazings and rigid plastic double glazed units the number of samples shall be ten.
Thetest pieces shall be prepared in such away that:

— at least one edge of the test pieces coincides with an original edge of the glass pane,

— if several test pieces are tested at the same time, adequate spacing shall be provided between them.

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

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

The other secondary characteristics are not involved.
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7.3.

731

732

8.1

8.2

8.3.

9.1

911

9111

91.12.

Interpretation of results

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

A set of test pieces or samples shall be considered acceptableif all the tests give a satisfactory resullt.
TEST OF RESISTANCE TO TEMPERATURE CHANGES

Test method

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

Indices of difficulty of secondary characteristics

Colourless Tinted

Colouring of theinterlayer 1 2
or of the plastics coating

The other secondary characteristics are not involved.
Interpretation of results

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

OPTICAL QUALITIES

Light transmission test

Apparatus

Light source consisting of an incandescent lamp with its filament contained within a parallel epi ped measuring
1,5mmx 1,5 mmx 3 mm. Thevoltage at the lamp filament shall be such that the colour temperature is 2856 +
50 K. Thisvoltage shall be stabilised within + 1/1000. Theinstrument used to check the voltage shall be of
appropriate accuracy.

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

A diaphragm shall be inserted to limit the diameter of thelight beamto 7 + 1 mm. This diaphragm shall be

situated at a distance of 100 + 50 mm from the lens on the side remote from the light source. The point of
measurement shall be taken at the centre of the light beam.
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9.1.13. M easuring equipment

The receiver shall have a relative spectral sensitivity in substantial agreement with the relative spectral
luminous efficiency for the ICI ® standard photometric observer for photopic vision. The sensitive surface
of the receiver shall be covered with adiffusing medium and shall have at least twice the cross-section of the
light beam emitted by the optical system. If anintegrating sphereis used, the aperture of the sphere shall have
across-sectional area at least twice that of the parallel portion of the beam.

Thelinearity of the receiver and the associated indicating instrument shall be better than 2% of the effective
part of the scale.

Thereceiver shall be centred on the axis of the light beam.
91.2. Procedure

The sensitivity of the measuring system shall be adjusted in such away that the instrument indicating the
response of the receiver indicates 100 divisions when the safety glazing material is not inserted in the light
path. When no light isfalling on the receiver, the instrument shall read zero.

Place the safety glazing material at adistance from the receiver equal to approximately five timesthe diameter
of the receiver. Insert the safety glazing material between the diaphragm and the receiver and adjust its
orientation in such a way that the angle of incidence of the light beam is equal to 0 + 5. The regular
transmittance shall be measured on the safety-glass pane, and for every point measured the number of
divisions, n, shown on the indicating instrument, shall beread. Theregular transmittancet, isequal to n/100.

9121 In the case of windscreens, alternative test methods may be applied using either a test piece cut from the
flattest part of awindscreen or a specially-prepared flat square with material and thickness characteristics
identical to those of the actual windscreen, the measurements being taken normal (perpendicular) to the glass
pane.

| 0122 For the windscreens of [M ; vehicles®)] thetest shall be carried out in the Zone B specified in Annex 17 to this |
Regulation. For all other vehiclesthe test shall be carried out in Zone | defined in Paragraph 9.2.5.2.3. of this
Annex.

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

9.13. Indices of difficulty of the secondary characteristics
Colourless Tinted
Colouring of the glass 1
Colouring of theinterlayer 1 2

(in the case of laminated windscreens)

Not Included Included

Shade and/or obscuration bands 1 2

The other secondary characteristics are not involved.
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9.14.

9141

Inter pretation of results

The regular transmittance measured according to Paragraph 9.1.2. on three samples or test pieces shall not be

lessthan 70 % for all places essential for driver vision.

91.4.2.

9.2

921

9211

92111

92112

92113

In the case of safety glazing in places not essential for the driver vision (e.g. sun roofs), the regular light
transmission of the safety glazing measured on three samples or test pieces may be less than 70%. Safety
glazing with aregular light transmittance less than 70% shall be appropriately marked.

Optical distortion test

Scope

The method specified is a projection method which permits evaluation of the optical distortion of a
saf ety-glass pane.

Definitions

Optical deviation: The angle between the true and the apparent direction of a point viewed through the
saf ety-glass pane, the magnitude of the angle being a function of the angle of incidence of the line of sight,
the thickness and inclination of the glass pane, and the radius of curvature at the point of incidence.
Optical distortioninadirection M-M" The algebraic difference in angular deviation D a measured between
two points M and M' on the surface of the safety glass pane, the distance between the two points being such
that their projectionsin aplane at right angles to the direction of vision are separated by a given distance D
X (see Figure 6).

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

Optical distortion at apoint M: The optical-distortion maximum for all directions M-M' from the point M.
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9212 Apparatus
This method entails the projection of an appropriate slide (raster) onto the display screen through the
saf ety-glass pane being tested. The change caused in the shape of the projected image by the insertion of
the safety-glass panein the line of light provides a measure of the distortion.

The apparatus shall comprise the following items, arranged as shown in Figure 9.

Ej
P SRR e e
Safety glass pane
-]
L |
- C Es
Figure6
Diagrammatic Representation of Optical Distortion

Notes
Da = a;-a,, i.e. the optical distortion in the direction M-M’,
Dx = MC, i.e. the distance between two straight lines parallel to the direction of vision and passing

through the pointsM and M'.
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92121

Projector, of good quality, with a high-intensity point light source, having for example the following
characteristics:—

— focadl length at least 90 mm;

— aperture approximately 1/2,5;

— 150 W quartz halogen lamp (if used without afilter);
— 250 W quartz halogen lamp (if agreen filter is used).

The projector is shown schematicaly in Figure 7. A diaphragm of 8 mm in diameter is positioned
approximately 10 mm from the front lens.

Slide (raster) Diaphragm

|
|
@8 mm

92122

\ \ \

Condenser L
Light source S

Figure7
Optical Arrangement of the Projector

Slides (rasters) consisting, for example, of an array of bright circular shapes on a dark background (see Figure
8). Thesdlidesshall be of sufficiently high quality and contrast to enable measurement to be carried out with
an error of less than 5%. In the absence of the safety-glass pane to be examined, the dimensions of the
circular shapes shall be such that when the circular shapes are projected they form an array of circles of
diameter

Install Equation Editor and doubl
click hereto view equation.
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Figure8
Enlarged Section of the Slide
L
Projector Safety glass pane 7
L~
L~ .
Rz L Display
| i ) ) ] %/ screen
Ry - - ) —’4
Z
e A Z
Diaphragm Rake angle - A
Viewing direction
Ry=4m
Rz= 2 m to 4 m (4 m perferred)
Figure9
Arrangement of the Appar atusfor the Optical Distortion Test
92123 Support stand, preferably one permitting vertical and horizontal scanning, as well as rotation of the
saf ety-glass pane.
92124 Checking template for measuring changes in dimensions where a rapid assessment is required. A suitable

design is shown in Figure 10.

M

Design for a Suitable Checking Template
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9213 Procedure

92131 General
Mount the safety-glass pane on the support stand (Paragraph 9.2.1.2.3.) at the designed rake angle. Project
the test image through the area being examined. Rotate the safety-glass pane or move it either horizontally
or vertically in order to examine the whole of the specified area.

92132 Assessment using a checking template
Where arapid assessment with a possible margin of error of up to 20% is sufficient, calculate the value of A
(see Figure 10) from thelimit value Da, for the changein deviation and the value of R,, the distance from the
saf ety-glass pane to the display screen—

A = 0145Da. xR,

The relationship between the change in diameter of the projected image Dd and the change in angular
deviation Dais given by

Dd = 0,29Da x R,
where—
Dd  isinmillimetres,
A isin millimetres;
Da, isinminutesof arc;
Da  isinminutesof arc;
R, isin metres.
92133 M easurement using a photoel ectric device
Where a precise measurement with a possible margin of error of lessthan 10% of the limit valueisrequired,
measure Dd on the projection axis, the value of the spot width being taken at the point where the luminance
is 0,5 times the maximum spot-luminance value.

92.14. Expression of Results

Evaluate the optical distortion of the safety-glass panes by measuring Dd at any point of the surfaceand in
all directionsin order to find Dd max.

9.2.15. Alternative Method

In addition, a strioscopic technique is permitted as an alternative to the projection techniques, provided that
the accuracy of the measurements given in Paragraphs 9.2.1.3.2. and 9.2.1.3.3. ismaintained.

92.16. The distance Dx shal be 4 mm.
92.17. The windscreen shall be mounted at the same angle of inclination as on the vehicle.
92.18. The projection axis in the horizontal plane shall be maintained approximately normal to the trace of the

windscreen in that plane.

922 The measurements shall be performed:
9221 For vehicle [Category M 1] in Zone A, extended to the median plane of the vehicle, and in the corresponding I
part

of the windscreen symmetrical to it about the longitudinal median plane of the vehicle, and al'so in Zone B.
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I 9222 For vehicles of [CategoriesM and N other than M 4], in Zone| as defined in Paragraph 9.2.5.2. of this Annex. I

92.23. For agricultural and forestry tractors and for construction-site vehicles for which it is not possible to determine
Zonel, in Zonel' as defined in Paragraph 9.2.5.3. of this Annex.

9.2.24. Vehicle Type

Thetest shall be repeated if the windscreen isto be fitted to avehicle of atypein which the forward field of
vision differs from that of the vehicle type for which the windscreen has already been approved.

923 Indices of difficulty of the secondary characteristics
9231 Nature of the material
Polished (Plate) Glass Float Glass Sheet Glass
1 1 2
9232 Other secondary characteristics

No other secondary characteristics are involved.
9.24. Number of samples

Four samples shall be submitted for testing.

9.25. Definitions of Zones
I 9.25.1. Zones A and B of windscreens for [vehicle Category M 4] are defined in Annex 15 to this Regulation. I
I 9.252 Zones of windscreens for [vehicle Categories M and N other than M ] are defined on the basis of — I

92521 the eye point, which is the point located 625 mm above the point R of the driver's seat in the vertical plane
parallel to the longitudinal median plane of the vehicle for which the windscreen isintended, passing through
the axis of the steering wheel. The eye point is hereunder designated "O";

925.22. the straight line OQ which isthe horizontal straight line passing through the eye point O and perpendicul ar
to the median longitudinal plane of the vehicle.

92523. Zone | isthe windscreen zone determined by the intersection of the windscreen with the four planes defined
below:—

P avertical plane passing through O and forming an angle of 15° to the | eft of the median longitudinal
plane of the vehicle;

P, avertical plane symmetrical to P; about the median longitudinal plane of the vehicle;

If thisis not possible (in the absence of asymmetrical median longitudinal plane, for instance) P, shall
be the plane symmetrical to P; about the longitudinal plane of the vehicle passing through point O.

P; aplane passing through the straight line OQ and forming an angle of 10° above the horizontal plane;

P, aplane passing through the straight line OQ and forming an angle of 8° below the horizontal plane.
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9.253.

9.2.6.

| 9261

9.26.2.
9.2.6.3.
9.2.64.
9.2.65.

9.3.

931

For agricultural and forestry tractors and for construction-site vehiclesfor which it is not possible to determine
Zonel, Zone I' consistsin the whole surface of the windscreen.

Inter pretation of results

A windscreen type shall be considered satisfactory with respect to optical distortion if, in the four samples
submitted for testing, optical distortion does not exceed the values given below for each zone.

Vehicle category Zone Maximum optical
distortion values
M, A. extended according 2'of anarc
to paragraph 9.2.2.1.
B. 6 of anarc

M and N Categories other
than M, | 2'of anarc

Agricultural vehiclesetc. for
which it isnot possible to I' 2 of anarc
determine zone |

For [vehicles of Categories M and N], no measurements shall be made in a peripheral area 25 mmwide.

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

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

A maximum value of 6' of arc is permitted for all portions of Zonel or Zone A which are lessthan 100 mmfrom
the edge of the windscreen.

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

Secondary-lmage-Separ ation Test
Scope

Two test methods are recognised:—
— target test; and

— collimation-telescope test.
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9311

93111

93112

93113

Target test
Apparatus

This method involves viewing an illuminated target through the safety-glass pane. The target may be
designed in such away that the test can be carried out on a simple 'go-no go' basis.

Thetarget shall preferably be of one of the following types; that isto say, either

a) anilluminated 'ring' target whose outer diameter, D, subtends an angle of h minutes of arc at a point
situated at x metres (Figure 11 a)), or

b) anilluminated 'ring and spot' target whose dimensions are such that the distance, D, from apoint on the
edge of the spot to the nearest point on the inside of the circle subtends an angle of h minutes of arc at
apoint situated at x metres (Figure 11 b)), where

h isthelimit value of secondary-image separation,

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

D isgivenbytheformula:D=x.tgh

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

The box shall beilluminated by asuitable light source. 1t may be convenient to use other forms of target, such
asthat shownin Figure 14. It isalso acceptableto replace the target system by a projection system and to
view the resulting images on a screen.

Procedure

Mount the saf ety-glass pane at the specified rake angle on asuitable stand in such away that the observation
iscarried out in the horizontal plane passing through the centre of the target.

Thelight box shall be viewed, in adark or semi-dark room, through each part of the area being examined, in
order to detect the presence of any secondary image associated with the illuminated target.

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

Expression of results
Determine whether—

When target (a) (see Figure 11 a)) is used, the primary and secondary images of the circle separate, i.e. whether
thelimit value of h is exceeded, or

When target (b) (see Figure 11 b)) is used, the secondary image of the spot shifts beyond the point of
tangency with the inside edge of the circle, i.e. whether the limit value of h is exceeded.

PAGE: 39



12 mm
centre
spot

Slot width
- 2 mm %
D D
{a) - i
Figure1l
Dimensions of tar get
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Suitable
light
source

Figurel2

Arrangement of Apparatus
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Collimation telescope Observation telescope

Ray of ._]
light
12 3 4 5 6 7 8 9
== . _ L4 - T == = -,
\ === - ==

Image plane
Rake angle

Safety glass pane

(1) Lampbulb

(2) Condenser aperture > 8.6 mm

(3) Ground-glass screen aperture > condenser aperture

(4) Colour filter with central hole approximately 0.3 mm in diameter, diameter > 8.6 mm
(5) Polar co-ordinate plate, diameter > 8.6 mm

(6) Achromaticlens, f3 86 mm, aperture 10 mm

(7) Achromatic lens, f 3 86 mm, aperture 10 mm

(8) Black spot, diameter approximately 0.3 mm

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

9312

93.121.

93.122.

Figurel13
Apparatusfor Collimation-Telescope Test
Collimation-tel escope test
If necessary, the procedure described in this paragraph shall be applied.
Apparatus

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

Procedure

The collimation telescope forms at infinity the image of apolar co-ordinate system with a bright point at its
centre (see Figure 14).

Inthefocal plane of the observation telescope, a small opaque spot with adiameter slightly larger than of the
projected bright point is placed on the optical axis, thus obscuring the bright point.

When a test piece which exhibits a secondary image is placed between the telescope and the collimator, a
second, less bright point appears at a certain distance from the centre of the polar co-ordinate system. The
secondary -image separation can be read out as the distance between the points seen through the observation
telescope (see Figure 14).

(The distance between the dark spot and the bright point at the centre of the polar co-ordinate system
represents the optical deviation.)
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93123 Expression of Results

The safety-glass pane shall first be examined by asimple scanning technique to establish the area giving the
strongest secondary image. That area shall then be examined by the collimator-telescope system at the
appropriate angle of incidence. The maximum secondary -image separation shall be measured.

93.13. The direction of observation in the horizontal plane shall be maintained approximately normal to the trace of
the windscreen in that plane.

932 The measurement shall be performed in the zones as defined in Paragraph 9.2.2. above according to the vehicle
categories.
9321 Vehicle Type

Thetest shall be repeated if the windscreen isto be fitted to avehicle of atypein which the forward field of
vision different from that of the vehicle type for which the windscreen has already been approved.
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Example of Observation by the Collimation-Telescope Test Method
Indices of difficulty of the secondary characteristics
Nature of the material

Polished (Plate) Glass Float Glass Sheet Glass

Other secondary characteristics

No other secondary characteristics are involved.



9.34.

9.35.

| 9351

9352
9.353.
9.354.

9.355.

Number of samples

Four samples shall be submitted for testing.

Interpretation of results

A windscreen type shall be considered satisfactory with respect to secondary -image separation if, in the four

samples submitted for testing, separation of the primary and secondary image does not exceed the values
given below for each zone.

Vehicle category Zone Maximum optical
distortion values
M, A. extended according 15 of anarc
to paragraph 9.2.2.1.
B. 25' of anarc

M and N Categories other
than M, 15' of anarc

Agricultural vehiclesetc. for
which it isnot possible to I' 15' of anarc
determine zone |

For [vehicles of Categories M and N], no measurements shall be made in a peripheral area 25 mmwide. |

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

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

A maximum value of 25' of arc is permitted for all portions of Zonel or Zone A which arelessthan 100 mm from
the edge of the windscreen.

Slight deviations from the requirements may be allowed in Zone B provided they are localized and recorded
on thereport.
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10.

10.1.

10.2.

102.1.

10.2.2.

10.2.3.

10.3.

BURNING BEHAVIOUR (FIRE-RESISTANCE) TEST

Purpose and scope of application

This method enables the horizontal burning rate of materials used in the passenger compartment of motor
vehicles (for example private passenger cars, lorries (trucks), estate cars, motor coaches) after exposure to a
small flame to be determined.

This method permits testing of materials and components of avehicle interior equipment individualy or in
combination up to athickness of 13 mm. It isused to judge the uniformity of production lots of such materials
with respect to their burning behaviour.

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

Definitions

Burning Rate: The quotient of the burnt distance measured according to this method and the time taken to
burn that distance.

Itisexpressed in millimetres per minute.

Composite Material: A material composed of several layers of similar or different materials intimately held
together at their surfaces by cementing, bonding, cladding, welding, etc.

When different materials are connected together intermittently (for example, by sewing, high-frequency
welding, riveting), then in order to permit the preparation of individual samplesin accordance with Paragraph
10.5. below such materials shall not be considered as composite materials.

Exposed Side: The side which isfacing towards the passenger compartment when the material is mounted in
thevehicle.

Principle

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

The test determines whether and when the flame is extinguished or the time which the flame requires to
proceed over a measured distance.
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104.

104.1.

Apparatus
Combustion chamber (Figure 15), preferably of stainless steel, having the dimensions given in Figure 16.

Thefront of the chamber contains aflame-resistant observation window, which may cover the entire front and
which can be constructed as an access panel.

The bottom of the chamber has vent holes, and the top has avent slot all around.

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

Figure15

Example of Combustion Chamber with Sample
Holder and Drip Pan

PAGE: 46



104.2.

104.3.

10.4.4.

10.4.5.

10.4.6.

104.7.

Sample holder, consisting of two U-shaped metal plates or frames of corrosion-proof material. Dimensionsare
givenin Figure 18.

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

A support shall be provided in the form of heat-resistant wires 0,25 mm in diameter spanning the frame at 25
mm intervals over the bottom U-shaped frame (see Figure 19).

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

The small ignition sourceis provided by a Bunsen burner having an inside diameter of 9,5 mm. Itissolocated
in the test cabinet that the centre of its nozzle is 19 mm below the centre of the bottom edge of the open end
of the sample (see Figure 16).

Test gas

The gas supplied to the burner shall have a calorific value of about 38 MJ/n? (for example natural gas).
Metal comb, at least 110 mmin length, with seven or eight smooth rounded teeth per 25 nm.

Stop-watch, accurate to 0,5 seconds.

Fume cupboard

The combustion chamber may be placed in afume-cupboard assembly provided that the latter internal volume
is at least 20 times, but not more than 110 times greater than the volume of the combustion chamber and
provided that no single height, width, or length dimension of the fume cupboard is greater than 2.5 times either
of the other two dimensions.

Beforethetest, the vertical velocity of the air through the fume cupboard shall be measured 100 mm forward
of and to the rear of the ultimate site of the combustion chamber. 1t shall be between 0,10 and 0,30 m/sin order

to avoid possible discomfort to the operator from combustion products. It is possibleto use afume cupboard
with natural ventilation and an appropriate air velocity.
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Example of combustion chamber
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Figure 17
Typical drip pan
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Dimensionsin millimetres
Tolerances according to | SO 2768
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Figure 18

Example of sample holder

Dimensionsin millimetres
Tolerances according to SO 2768
Grooves 0.5 x 0.5

Length
{direction of sample )
—

Outer frame side

Grooves 2 x 2

Figure 19
Example of section of lower U-framedesign for wire support facility
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105. Samples
105.1. Shape and dimensions

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

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

a) For samples having awidth of 3 to 60 mm, the length shall be 356 mm. In this case the materia is
tested over the product width;

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

C) Sampl es less than 60 mm wide and less than 356 mm long, and samples 60 to 100 mm wide and less
than 138 mm long, cannot be tested according to the present method, nor can sampleslessthan 3 mm
wide.

Dimensionsin millimetres

an 264

'

108
F
T
:
1]
o am—

a56

Figure 20
Sample

10.5.2. Sampling

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

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

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

Composite materials (see Paragraph 10.2.2.) shall betested asif they were homogeneous.
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In the case of materials comprising superimposed layers of different composition which are not composite
materials, al the layers of material included within a depth of 13 mm from the surface facing towards the
passenger compartment shall be tested individually.
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105.3.

10.6.

10.6.1.

10.6.2.

10.6.3.

10.6.4.

10.6.5.

10.6.6.

10.6.7.

10.6.8.

10.7.

10.8.

10.9.

10.9.1

Conditioning

The samples shall be conditioned for at least 24 hours, but not more than 7 days, at atemperature of 23 £
2°C and arelative humidity of 50 + 5%, and shall be maintained under these conditions until immediately
prior to testing.

Procedure

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

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

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

Push the sampl e hol der into the combustion chamber so that the end of the sampleis exposed to the flame,
and after 15 seconds cut off the gas flow.

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

M easurement of burning time is completed when the flame has come to the last measuring point or when
the flame is extinguished before reaching that point. If the flame does not reach the last measuring point,
measure the burnt distance up to the point where the flame was extinguished. Burnt distance isthe part of
the sample destroyed, on the surface or inside, by burning.

If the sample does not ignite or does not continue burning after the burner has been extinguished, or the
flame goes out before reaching the first measuring point, so that no burning time is measured, note in the
test report that the burning rate is O mm/min.

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

Calculation

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

S
B=—-x60
t
where:
S isthe burnt distance, in millimetres;
t isthe time, in seconds, taken to burn the distance s.

Indices of difficulty of the secondary characteristics

No secondary characteristics areinvolved.

Interpretation of results

The safety glazing shall be considered satisfactory from the point of view of thefire-resistance test if

therate
of burning does not exceed 90 mm/min.
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1121
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11212

TEST OF RESSTANCE TO CHEMICALS

Chemicalsused for thetest
Non-abrasive soap solution: 1% by weight of potassium oleate in deionized water;

Window-cleaning solution: an aqueous solution of isopropanol and dipropylene glycol monomethyl ether

in concentration between 5 and 10% by weight each and ammonium hydroxide in concentration between
1 and 5% by weight;

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

Petrol or equivalent reference petrol: a mixture of 50% by volume toluene, 30% by volume
2,2 A-trimethylpentane, 15% by volume 2,4,4-trimethyl-1-pentene and 5% by volume ethyl alcohol;
N.B. The composition of the petrol used shall be recorded in the test report.

Reference kerosene: amixture of 50% by volume n-octane and 50% by volume n-decane.

Test method

Test procedure under load

Thetest specimen shall be simply supported as a horizontal level arm between afixed supporting edge at
one end in such away that the entire width will rest on a cutting edge (fulcrum) which is 51 mm from the

fixed end support. A load shall be suspended from the free end of the test specimen at adistance of 102 mm
from the fulcrum as shown in Figure

Unit: mm

51 . 102 —)

Plate thickness

BRI

JAN

1
Fixed end Fuierum poaint

Method of setting up thetest specimen

—>

Theload mass shall be 28.7t2 g where't is the thicknessin mm of the test specimen. The resulting stress on
the outer fibre of the test specimen is approximately 6.9 MPa.

Example: For a3 mm thick test specimen placed horizontally between adownward fixed edge and an upward
fulcrum edge separated by 51 mm the applied downward load at 102 mm from the fulcrumisto be 258 g.

PAGE: 54



11213

113

114.

1141

114.2.

While the test specimen is stressed, one of the prescribed chemicals shall be applied to the top surface of
the test specimen above the fulcrum point. The chemical shall be applied with asoft, 13 mm wide brush,
wetted before each stroke. Tenindividual strokes at 1 sintervals across the width of the test specimen,
avoiding the end and edges, shall be required.

Unit: mm

Fixed end Fuicrum ooint

Method of Applying Chemicalstothe Test Specimen

Indices of difficulty of the secondary characteristics

-
=
g

Colourless

Colouring of the plastics coating
or plastic glazing 1 2

The other secondary characteristics are not concerned.
Interpretation of results

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

A set of test pieces shall be considered acceptableif all the tests give a satisfactory result.
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121

122

123.

124,

FLEXIBILITY TEST AND FOLD TEST
Scope

With thistest has to be found out whether a plastic isto be classed into the categories or rigid or flexible
plastics.

Test Method

From the material of the nominal thickness arectangular flat sample 300 mm long and 25 mm wideis cut out
and horizontally clamped into aclamping devicein such away that 275 mm of the length of the sample freely
extend over the holding device. Thisfree end shall be supported horizontally by an appropriate device until
the test begins. 60 seconds after removal of this support the vertical deviation of the free end isindicated
inmm. If thisdeviation exceeds 50 mm a 180° fold test is performed subsequently. The sampleisfolded
concisely, after that it isfolded round 0.5 mm thick piece of sheet metal in such away that it tightly contacts
it on both sides.

Test Conditions

—  Temperature: 20 degrees + 2 degreescelsius.
— Relative Humidity:  60% + 5%

Requirements

The vertical deviation must be more than 50 mm for flexible plastics, and 10 seconds after a 180° - folding
the material must not show any fracture-like damages at the point of buckling.

— 15

Displacement

—
|

275

A
A
Dimensionsin millimetres

Figurel

Arrangement of flexibility test
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13. CROSS-CUT TEST
13.1. Scope

Thistest givesa simple method to determinetheadhesion of  coatingstothe
subsurface. Thebrittlenessand
other strength characteristics can be evaluated.

13.2. Apparatus

Cutting tool with 6 blades set at 1 mm apart. A magnifying glasswith an enlargement of 2 x to examinethe
crosscut specimen.

Tool with Six Blades
13.3. Test Method

Cut through the coating on to the subsurface a pattern with 6 cuts and perpendicular to this another one
so that
agrid with 25 sguares arises (grid-cut).

The cutting tool should be drawn steadily with a speed of 2to 5 cm/s so that the cuts reach the subsurface
but do
not penetrate too deeply.

The cutting is conducted in such away that the two |eading heads at the edge of the apparatus touch the
uniformly. After thetest the cutsare examined with a magnifying glassto check that they reach the subsurface.
Thetest iscarried out at least at two different positions of the specimen. After the cuts have been produced they
arebrushed 5timeswith dight pressurein both diagonal directionswith a hand brush with polyamide bristles.

134. Interpretation of Results
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The grid cuts are examined with amagnifying glass. If the cut edges are perfectly smooth and if no part of
the

coating is detached then a cross cut value of GtO will be given. If there are small fragments detached at the
intersection of the cuts and if the exposed area amounts to about 5% of the grid areathe cut value is Gt1.

Larger areas of detachment will be graded in the range Gt2 to Gt5.
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121
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123
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211

212

213

214

22

ANNEX 4
TOUGHENED GLASSWINDSCREENS
DEFINITION OF TYPE

Toughened-glass windscreens shall be deemed to belong to different typesif they differ in at |east one of
the following principal or secondary characteristics:—

The principal characteristics are asfollows.—
The manufacturer’ s trade name or marks,
The shape and dimensions.

Toughened-glass windscreens shall be considered as belonging to one or other of two groups for the
purposes of fragmentation and mechanical propertiestests, i.e,;

Flat windscreens, and
Curved windscreens.

The thickness category in which the nominal thickness “€' lies (a manufacturing tolerance of + 0,2 mm being
alowed)—

Category | ef£45mm;
Category 11 45mm< e£55mm;
Category 111 55mm< e£6,5mm; and
Category 1V 65mm< e

The secondary characteristics are as follows:—

Nature of the material (polished (plate) glass, float glass, sheet glass);
Colouring (colourless or tinted);

The incorporation or otherwise of conductors;

The incorporation or otherwise of obscuration bands.

FRAGMENTATION TEST

Indices of difficulty of the secondary characteristics

Only the nature of the material isinvolved.

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

The fragmentation tests must be repeated on transition from polished (plate) glass to float glass or sheet
glass, and vice versa.

The tests must be repeated if obscuration bands other than painted bands are used.

Number of samples
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231

232.

2321

2322

2323

2324,

2324,

233.

24.

25.

251

252.

2.6.

26.1.

2611

Six sampleswill be tested.
Different zones of glass

A toughened-glass windscreen shall comprise two main zones, FI and FIl. It may also comprise an
intermediate zone, FlI.

These zones are as defined below.

ZoneFl: Peripheral zone of fine fragmentation, at least 7 cm wide, al round the edge of the
windscreen and including an outer strip 2 cm wide not subjected to assessment;

ZoneFll: Vishility zone of varying fragmentation, awaysincluding arectangular part at least 20 cm
high and 50 cm long;

For [vehicles of Category M 4], the centre of the rectangle shall beinside acircle having aradius of 10 cm |
centred on the projection of the middle of segment V;-V.,.

For [vehicles of CategoriesM and N other than M 4], the centre of the circle having aradius of 10 cm centred |
on the projection of point O;

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

The height of the above rectangle may be reduced to 15 cm for windscreens which are less than 44 cm high.
ZoneFllI: intermediate zone, not more than 5 cm wide, between Zones Fl and FlI.

Test method

The method used shall be that described in Annex 3, Paragraph 1.

Points of impact (see Annex 16, Figure 2)

The points of impact shall be selected as follows.—

Point 1: In the central part of Zone FlI in an area of high or low stress;

Point 2: In Zone FlII, as near as possible to the vertical plane of symmetry of Zone Fll;

Points 3 and 3" 3 cm from the edges of one median of the sample; when there isatong mark, one
of the breakage points shall be near the edge bearing the tong mark and the other
near the opposite edge;

Point 4: At the place where radius of curvature is smallest on the longest median;

Point 5: 3 cm from the edge of the sample at the place where the radius of curvature of the

edgeissmallest, either to theleft or to theright.
A fragmentation test shall be performed at each of the Points 1, 2, 3, 3', 4 and 5.
Interpretation of results

A test shall be deemed to have given a satisfactory result if fragmentation satisfies all the conditions given
in Paragraphs 2.6.1.1., 2.6.1.2. and 2.6.1.3. below.

Zone Fl:
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26112

26113

26.1.14.

26.1.15.

26.1.2.

26121

26122

26123

26.1.24.

261241

26.1.25.

26.13.

26.2

2621

The number of fragmentsin any 5 cm x 5 cm square is not less than 40 nor more than 350; however in the
case of acount of lessthan 40, if the number of fragmentsin any 10 cm x 10 cm square containing the 5 cm
x 5 cm squareis not less than 160, this shall be acceptable.

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

Fragmentation shall not be checked in astrip 2 cm wide round the edge of the samples, this strip representing
the frame of the glass, nor within aradius of 7,5 cm from the point of impact.

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

Elongated fragments may be permitted provided that their ends are not knife-edged and that their length
does not exceed 7,5 cm, except in the case provided for in Paragraph 2.6.2.2. below. If these elongated
fragments extend to the edge of the glass, they must not form an angle of more than 45° with it.

ZoneFll:

Theresidual visibility after shattering shall be checked in the rectangular area defined in Paragraph 2.3.2.
above. Inthat rectangle the aggregate surface area of the fragments of more than 2 cnf shall represent not
less than 15% of the area of the rectangle; however, in the case of windscreens less than 44 cm high, or
whose angle of installation isless then 15° from the vertical, the visibility percentage shall at least be equal
to 10% of the surface of the corresponding rectangle.

No fragment shall have an area of more than 16 cn’ except in the case provided for in Paragraph 2.6.2.2.
below.

Within aradius of 10 cm from the point of impact, but only in that part of the circlewhichisincluded in Zone
FI, three fragments having an area of more than 16 cn’ but less than 25 cn? shall be allowed.

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

No such fragment shall present a point more than 35 mm long measured in accordance with
Paragraph 2.6.1.2.4.1. below.

A fragment shall be considered an irregular fragment if it cannot beinscribed in acircle of 40 mmin diameter,
if it has at least one point more than 15 mm long when measured from the top of the point to the section
whose width is equal to the glazing thickness, and if it has one or more points having atop angle smaller
than 40°.

Fragments of elongated shape shall be allowed in Zone FlI asawhole, provided they do not exceed 10 cm
in length, except in the case provided for in Paragraph 2.6.2.2. below.

ZoneFlll:

Fragmentation in this zone must have characteristics intermediate between those of the fragmentations
respectively alowed for the two neighbouring zones (FI and FIl).

A windscreen shall be considered satisfactory from the point of view of fragmentation if at least one of the
following conditionsis fulfilled:

When all the tests carried out using the points of impact defined in Paragraph 2.5.1. above have given a
satisfactory result;
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2623

26.3.

31

32

321

33.

331

332

34.

341

34.2.

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

ZoneFl: not more than five fragments between 7.5 and 15 cm long,

ZoneFll: not more than three fragments of between 16 and 20 cnt in arealocated outside thecircle
having aradius of 10 cm centred on the point of impact,

ZoneFll: not more than four fragments between 10 and 17,5 cm long.

and isrepeated on anew sample, which either conformsto the requirements of Paragraph 2.6.1. or presents
deviations within the above specified limits.

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

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

HEADFORM TEST

Indices of difficulty of the secondary characteristics

No secondary characteristic isinvolved.

Number of samples

Four windscreens shall be tested.

Test Method

The method used shall be that described in Annex 3, Paragraph 3.1.

+0
Theheight of dropshall be1,5m  -5mm.

Interpretation of Results
A test shall be deemed to have given a satisfactory result if the windscreen is fractured.

A set of samples shall be considered acceptableif at |east three of the four tests give a satisfactory result.
OPTICAL QUALITIES

The requirements concerning optical qualities set out in Annex 3, Paragraph 9, shall apply to every type of
windscreen.
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ANNEX 5
UNIFORML Y-TOUGHENED GLASSPANES @
1. DEFINITION OF TYPE

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

11 The principal characteristics are asfollows.—

111 The manufacturer’ s trade name or marks;

112 The nature of the toughening process (thermal or chemical);
113 The thickness category in which the nominal thickness"e" lies

(amanufacturing tolerance of £ 0,2 mm being allowed):

Category | e£35mm
Category 11 35mm< e£45mm
Category I11 45mm< e£65mm
Category 1V 65mm< e
12 The secondary characteristicsare asfollows:—
121, Nature of the material (polished (plate) glass, float glass, sheet glass);
122 Colouring (colourless or tinted);
123 The incorporation or otherwise of conductors.
124. The incorporation or otherwise of obscuration bands.
2. FRAGMENTATION TEST
2.1 Index of difficulty of the secondary characteristics
Material Index of difficulty
Plate glass 2
Float glass 1
Sheet glass 1

No other secondary characteristics are involved.
22. Selection of Samples

221 Four samples shall be tested.

@ Thistype of uniformly-toughened glass pane can aso be used for windscreens for sow-moving vehicles which, by construction, cannot exceed 40 km/h.
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25

251

2511

2512

2513

2514,

2515

252

31

311

312

313

3131

Test Method

The method used shall be that described in Annex 3, Paragraph 1.
Point of impact

The sample will be broken at its geometric centre (see Annex 16).
Interpretation of Results

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

The number of fragmentsin any 5 cm x 5 cm square is not less than 40.

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

Fragmentation shall not be checked in astrip 2 cm wide round the edge of the samples, this strip representing
the frame of the glass; nor within aradius of 7,5 cm from the point of impact.

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

The weight of the largest crack free fragment shall not exceed the limits specified below except in the areas
defined in Paragraph 2.5.1.3 above.

Thickness Category Weight of the Largest Crack Free Fragment
Categories| and |1 £30¢g
Categories|ll and IV £43g

No fragment longer than 10 cm in length shall be allowed except in the areas defined in Paragraph 2.5.1.3
above.

A set of samples shall be considered acceptableif at |east three of the four tests give a satisfactory result.
MECHANICAL STRENGTH TEST
227 g ball test

Indices of difficulty of the secondary characteristics

Material Index of Colouring Index of
Difficulty Difficulty
Polished Glass 2 colourless 1
Float Glass 1 tinted 2
Sheet Glass 1

The other secondary characteristics (namely, incorporation or otherwise of conductors) is not involved.
Number of Test Pieces

Six test pieces shall be subjected to testing for each thickness category defined in Paragraph 1.1.4. above.
Test Method

Thetest method used shall be that described in Annex 3, Paragraph 2.1.
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314

3141

3142

4.1

4.2,

The height of drop (from the underface of the ball to the upper surface of the test piece) shall be:

+5mm
20m -0mm

Interpretation of Results

Thetest shall be deemed to have given a satisfactory result if the test piece does not break.

A set of test pieces shall be considered acceptableif at least five of the six tests give a satisfactory result.
OPTICAL QUALITIES

The provisions concerning regular light transmittance set out in Annex 3, Paragraph 9.1., shall apply to
uniformly-toughened glass panes or parts of glass panes other than windscreens located at places which

are essential to the driver vision.

The provisions of Paragraph 9 of Annex 3 shall apply to uniformly-toughened glass panes used as
windscreens of slow-moving vehicles which, by construction, cannot exceed 40 km/h.
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ANNEX 6
ORDINARY LAMINATED-GLASSWINDSCREENS
DEFINITION OF TYPE

Ordinary laminated-glass windscreens shall be deemed to belong to different typesif they differ in at least
one of the following principal or secondary characteristics:-

Theprincipal characteristicsare asfollows:—
The manufacturer’ s trade name or marks,
The shape and dimensions.

Ordinary laminated-gl ass windscreens shall be deemed to belong to one group for the purposes of tests of
mechanical properties and of resistance to the environment;

The number of layers of glass;

The nominal thickness "€’ of the windscreen, a manufacturing tolerance of 0,2 n mm ('n' being the number
of layers of glassin the windscreen) above or below the nominal value being allowed,;

The nominal thickness of theinterlayer or interlayers;

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

The secondary characteristics are as follows:—

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

The colouring (total or partial) of theinterlayer or interlayers (colourless or tinted);

The colouring of the glass (colourless or tinted);

The incorporation or otherwise of conductors;

The incorporation or otherwise of obscuration bands.

GENERAL

In the case of ordinary |aminated-glass windscreens, tests other than headform tests (Paragraph 3.2. below)
and tests of optical qualities shall be conducted on flat test pieces which are either cut from actual

windscreens or are specially made for the purpose. In either case the test pieces shall bein all respects
rigorously representative of the serially-produced windscreens.

Before each test the test pieces shall be stored for not less than four hours at atemperature of 23° + 2°C.
The tests shall take place as soon as possible after the test pieces have been taken out of the receptacle
in which they were stored.

HEADFORM TEST

Indices of difficulty of the secondary characteristics

No secondary characteristic isinvolved.
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321

322.

3221

3222

323.

3231

32311

32312

32313

323131

323132

3232

4.

4.1.

42.

421

422

4221

4222

423.

4231

Headform test on a complete windscreen

Number of samples

Four windscreens shall be tested.

Test method

The method used shall be that describedin Annex 3, Paragraph 3.1.

+10
Thedrop height shall be1,5m -5mm.

Interpretation of results
Thistest shall be deemed to have given a satisfactory result if the following conditions are fulfilled:—

The sample breaks displaying numerous circular cracks centred approximately on the point of impact, the
cracks nearest to the point of impact being not more than 80 mm fromiit.

The layer of glass shall remain adhering to the plastics-material interlayer. One or more partial separation
from the interlayer with a distance of less than 4 mm in breadth, on either side of the crack, is permitted
outside acircle of 60 mm diameter centred on the point of impact.
On theimpact side—
The interlayer must not be laid bare over an area of more than 20 cn.
A tear inthe interlayer up to alength of 35 mmisallowed.
A set of samples shall be considered acceptableif at |east three of the four tests give a satisfactory result.
MECHANICAL STRENGTH TEST
Indices of difficulty of the secondary characteristics
No secondary characteristic isinvolved.
2,260 g ball test
Number of test pieces
+10
Six squaretest piecesof 300 - 0 mm side shall be subjected to testing.
Test method
The method used shall be that described in Annex 3, Paragraph 2.2.
The height of drop (from the underface of the ball to the upper face of the test piece) shall be
4m +(')2 ?nm

Inter pretation of results

Thetest shall be deemed to have given a satisfactory result if the ball does not pass through the glazing
within five seconds after the moment of impact.
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43.

431

43.2.

433.

4331

4332

4.34.

434.1.

434.2.

5.1

511

A set of test pieces shall be considered acceptableif five of the six tests carried out give a satisfactory
result.

227 g ball test
Indices of difficulty of the secondary characteristics
No secondary characteristic isinvolved.
Number of test pieces
+10
Twenty square test piecesof 300 - 0 mm side shall be subjected to testing.
Test method

The method used shall be that described in Annex 3, Paragraph 2.1. Ten specimens shall be tested at a
temperature of + 40°C £ 2°C and ten at atemperature of - 20°C + 2°C.

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

+40°C -20°C
Height of Fall Maximum Height of Fall Maximum
. Permitted Permitted
Thickness of Mass of the Mass of the
Test Piece Fragments Fragments
mm m® g m®) g
ef£45 9 12 85 12
45<e£55 9 15 85 15
55<e£65 9 20 85 20
e>6,5 9 25 85 25

Inter pretation of results

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

The test piece does not break into several pieces,

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

A set of test pieces shall be considered acceptableif at |east eight of theten tests at each test temperature
give a satisfactory result.

TEST OF RESISTANCE TO THE ENVIRONMENT
Test of Resistanceto Abrasion
Indices of difficulty and test method

The requirements of Annex 3, Paragraph 4, shall apply, the test being continued for 1 000 cycles.

*)

+25

A tolerance of - 0 mm is alowed in height of fall.
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52

53.

54.

Inter pretation of results

The safety-glass pane shall be considered satisfactory with respect to abrasion resistance if the light scatter

as aresult of abrasion of the test piece does not exceed 2%.
Test of resistanceto high temperature

The requirements of Annex 3, Paragraph 5, shall apply.
Resistance-to-radiation test

The requirements of Annex 3, Paragraph 6.3, shall apply.
Resistance-to-humidity test

The requirements of Annex 3, Paragraph 7, shall apply.

OPTICAL QUALITIES

The requirements concerning optical qualities set out in Annex 3, Paragraph 9, shall apply to each

windscreen type.
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ANNEX 7

LAMINATED-GLASSPANESOTHER THAN WINDSCREENS

DEFINITION OF TYPE

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

Theprincipal characteristicsare asfollows:—
The manufacturer’ strade names or marks;

Thethickness category of the pane in which the nominal thickness "€ lies, amanufacturing tolerance of +
0,2 nmm ("n' being the number of layers of glassin the pane) being allowed:-

Category | e£55mm
Category 11 55mm< e£65mm
Category Il1 65mm< e

The nominal thickness of theinterlayer or interlayers;

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

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

The secondary characteristicsare asfollows:—

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

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

The colouring of the glass (colourless or tinted).

The incorporation or otherwise of obscuration bands.

GENERAL

In the case of laminated-glass panes other than windscreens, the tests shall be conducted on flat test pieces
which are either cut from actual glass panes or are specialy made. If the laminated glass panes are made
from one or more treated glass layers, finished products may be used for tests other than the headform test.
Test pieces shall bein all respects rigorously representative of the glass panes being produced.

Before each test the test pieces of laminated-glass shall be stored for not less than four hours at a

temperature of 23°C + 2°C. Thetests shall be performed on the test pieces as soon as the test pieces have
been taken out of the receptacle in which they were stored.
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33.

331

332

34.

341

3411

34.12.

34.13.

34.2.

4.1.

42.

43.

431

HEADFORM TEST
Indices of difficulty of the secondary characteristics.
No secondary characteristics areinvolved.
Number of test pieces
+25
Six flat test pieces measuring (1100 mm x 500 mm) ( -0 mm) shall be subjected to testing.
Test method

The method used shall be that described in Annex 3, Paragraph 3.1.

+0
The height of drop shall be 1,50 m -5 mm.

Inter pretation of results.
Thistest shall be deemed to have given a satisfactory result if the following conditions are met:—

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

Tearsin the interlayer are allowed, but the manikin head must not pass through;
No large fragments of glass shall become detached from the interlayer.
A set of test pieces shall be considered acceptableif at |east five of the six tests give a satisfactory result.
MECHANICAL STRENGTH TEST — 227 gBALL TEST
Indices of difficulty of the secondary characteristics
No secondary characteristic isinvolved.
Number of test pieces
+10
Four flat square test pieces of (300 mm x 300 mm) ( -0 mm) side or four finished products shall be
subjected to testing.

Test method

The method used shall be that described in Annex 3, Paragraph 2.1.
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43.2.

44,

44.1.

44.2.

5.1.

511

512

5.2

53.

531

532

54.

The height of drop from the underface of the ball to the upper face of the test piece or finished part shall be
asindicated in the following table as afunction of nominal thickness—

Nomina Thickness Height of Drop
e£55mm 5m
55mm< e£65mm 6m +25
mm
-0
65mMm< e 7m

I nter pretation of results

Thetest shall be considered to have given a satisfactory result if the following conditions are met.—
The ball does not pass through the test piece or finished part,

The laminate does not break into several fragments,

Thetota weight of the few fragments which may be produced on the side opposite to the point of impact
does not exceed 15 g.

A set of test pieces or finished products shall be considered acceptableif at least three of the four testsgive
asatisfactory result.

TEST OF RESSTANCE TO THE ENVIRONMENT

Test of Resistanceto Abrasion

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 4, shall apply, the test being continued for 1 000 cycles.
Inter pretation of results

The safety glazing material shall be considered acceptable if the light scatter as aresult of abrasion on three
test pieces does not exceed 2%.

Test of resistanceto high temperature

The requirements of Annex 3, Paragraph 5, shall apply.
Resistance-to-Radiation Test

General requirement

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

Number of samples or test pieces
The requirements of Annex 3, Paragraph 6.3, shall apply.

Resistance-to-Humidity test
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The requirements of Annex 3, Paragraph 7, shall apply.

OPTICAL QUALITIES

The provisions concerning the regular light transmittance set out in Annex 3, Paragraph 9.1., shall apply to
glass panes other than windscreens, or parts of glass panes other than windscreens, located at places
requisite for driver visibility.
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ANNEX 8
TREATED LAMINATED-GLASSWINDSCREENS
DEFINITION OF TYPE

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

The principal characteristics are asfollows:—
The manufacturer’ s trade name or marks,
The shape and dimensions.

Treated laminated-glass windscreens shall be deemed to belong to one group for the purposes of tests of
fragmentation, of mechanical properties and of resistance to the environment;

The number of layers of glass;

The nominal thickness "€ of the windscreen, a manufacturing tolerance of 0,2 n mm (‘'n' being the number
of layers of glassin the windscreen) above and below the nominal value being allowed;

Any special treatment which one or more layers of glass may have undergone;
The nominal thickness of theinterlayer or interlayers;

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

The secondary characteristicsare asfollows:—

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

The colouring (total or partial) of theinterlayer or interlayers (colourless or tinted);

The colouring of the glass (colourless or tinted);

The incorporation or otherwise of conductors;

The incorporation or otherwise of obscuration bands.

GENERAL

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

Before each test, the test pieces or samples shall be stored for not less than four hours at atemperature of

23°C £ 2°C. Thetestsshall take place as soon as possible after the test pieces or samples have been taken
out of the receptacle in which they were stored.
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4.1.

4.2,

43.

44.

4.5.

451

451.1.

45111

45112

45113

45114

TESTSPRESCRIBED
Treated laminated-glass windscreens shall be subjected to—
The tests prescribed in Annex 6 for ordinary laminated-glass windscreens,

The fragmentation test described in Paragraph 4 below.

FRAGMENTATION TEST

Indices of difficulty of the secondary characteristics

MATERIAL INDEX OF DIFFICULTY
Plate glass 2
Float glass 1
Sheet glass 1

Number of test piecesor samples

Four test pieces measuring (1100 mm x 500 mm) +25 mm or one sample for each point of impact shall be
subjected to testing.

Test method

The method used shall be that described in Annex 3, Paragraph 1.

Impact point

Thetest piece or sample shall be broken on the outer treated sheet at its geometric centre.

Interpretation of results

The fragmentation test shall be considered to have given a satisfactory result if the total surface area of
fragments having a surface area of more than 2 cn comprised in a rectangle as defined in Annex 4,
Paragraph 2.3.2., represents not less than 15 per cent of the surface of that rectangle.

In the case of asample—

For [vehicles of Category M 4], the centre of the rectangle shall be situated within acircle having aradius
ig cm centred on the projection of the middle of segment V, V..

For [vehicles of CategoriesM and N other than M 4], the centre of the rectangle shall be situated within a
circle

having aradius of 10 cm centred on the projection of point O.

For agricultural and forestry tractors and for construction-site vehicles, the position of the visibility zone
shall beindicated in the test report.

The height of the above rectangle may be reduced to 15 cm for windscreens which are less than 44 cm high

or whose angle of installation isless than 15° from the vertical ; the percentage of visihility shall at |east be
equal to 10 per cent of the area of the corresponding rectangle.
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4512 In the case of atest piece, the centre of the rectangle shall be situatedon the greater axis of the test piece
at 450 mm from one of its edges.

452 The set of test pieces or samples shall be considered acceptable if at least three of the four tests give a
satisfactory result.
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ANNEX 9
SAFETY-GLASSPANESFACED WITH PLASTICSMATERIAL
(ontheinner face)
DEFINITION OF TYPE
Safety glazing materials, as defined in Annex 4 to 8, if coated on the inner face with a layer of plastics
material, shall conform not only to the requirements of the appropriate annexes but also to the following
requirements.
TEST OF RESISTANCE TO ABRASION

Indices of difficulty and test method

The plastics coating shall be subjected to atest for 100 cyclesin accordance with the requirements specified
in Annex 3, Paragraph 4.

Interpretation of results

The plastics coating shall be considered satisfactory with respect to abrasion resistance if the light scatter
asaresult of abrasion of the test piece does not exceed 4%.

RES STANCE-TO-HUMIDITY TEST

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

The requirements of Annex 3, Paragraph 7, shall apply.
TEST OF RESISTANCE TO TEMPERATURE CHANGES
The requirements of Annex 3, Paragraph 8, shall apply.
FIRE-RESISTANCE TEST

The requirements of Annex 3, Paragraph 10, shall apply.
TEST OF RES STANCE TO CHEMICALS

The requirements of Annex 3, Paragraph 11, shall apply.
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ANNEX 10
GLASS-PLASTICSWINDSCREENS
DEFINITION OF TYPE

Glass-plastics windscreens shall be considered to belong to different typesif they differ in at least one of
the following principal or secondary characteristics.

Theprincipal characteristicsare asfollows:

The manufacturer’ s trade name or marks,

The shape and dimensions.

Glass-plastics windscreens shall be deemed to belong to agroup for the purposes of testsof mechanical
strength, resistance to the environment, resistance to temperature changes and resistance to chemical
agents,

The number of plastics layers,

The nominal thickness of the windscreen, a manufacturing tolerance of + 0,2 mm being allowed,

The nominal thickness of the layer of glass,

The nominal thickness of the layer(s) of plastics acting asinterlayer(s),

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

Any special treatment the glass pane may have undergone.

The secondary characteristicsare asfollows:—

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

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

The colouring of the glass (colourless or tinted),

The incorporation or otherwise of conductors,

The incorporation or otherwise of obscuration bands.

GENERAL

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

Before each test, the test pieces shall be stored for not less than four hours at atemperature of 23°C+ 2°C.
The tests shall take place as soon as possible after the test pieces have been taken out of the receptacle
in which they were stored.

HEADFORM TEST

Indices of difficulty of the secondary characteristics
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32

321

322.

3221

3222

323.

3231

32311

32312

32313

3232

33.

331

332

3321

3322

333.

3331

33311

33312

33313

No secondary characteristic isinvolved.
Headform test on a complete windscreen
Number of samples

Four samples from the series having the smallest devel oped area and four samples from the series having
the largest developed area, selected in accordance with the provisions of Annex 13, shall be tested.

Test method
The method used shall be that described in Annex 3, Paragraph 3.1.

+0
The height of drop shall be1.50m  -5mm.

Inter pretation of results
Thistest shall be considered to have given a satisfactory result if the following conditions are met.

Thelayer of glass breaks, displaying numerous circular cracks centred approximately on the point of impact,
the cracks nearest to the point of impact being not more than 80 mm from it;

The layer of glass remains adhering to the plastics material interlayer. One or more partial separations from
the interlayer not more than 4 mm in breadth may be allowed on either side of the crack outside acircle 60
mm in diameter centred on the point of impact;
A tear in the interlayer of alength up to 35 mm isalowed on the impact side.
A set of samples shall be considered acceptableif at least three of the four tests give a satisfactory result.
Headform test on flat test pieces
Number of test pieces
+5
Six flat test pieces measuring (1100 mm x 500 mm) - 2 mm shall be subjected to testing.
Test method
The method used shall be that described in Annex 3, Paragraph 3.1.

+25
Theheight or drop shall be4m  -0Omm.

Inter pretation of results
Thistest shall be considered to have given a satisfactory result if the following conditions are met:—

Thelayer of glassyields and breaks, displaying numerous circular cracks centred approximately on the point
of impact;

Tearsin the interlayer are allowed, but the manikin head must not pass through;

No large fragment of glass shall become detached from the interlayer.
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3332 A set of test pieces shall be considered acceptableif at least five of the six tests give a satisfactory result.
4, MECHANICAL STRENGTH TEST
41 Indices of difficulty, test method and interpretation of results

The requirements of Annex 6, Paragraph 4, shall apply.

42. However the third requirement set out in Paragraph 4.3.4.1. of Annex 6 is not relevant.
5. TEST OF RES STANCE TO THE ENVIRONMENT

51 Test of resistanceto abrasion

511 Test of resistance to abrasion on the outer face.

51.11. The requirements of Annex 6, Paragraph 5.1., shall apply.

512 Test of resistance to abrasion on the inner face.

51.21. The requirements of Annex 9, Paragraph 2, shall apply.

5.2. Test of resistanceto high temperature

The requirements of Annex 3, Paragraph 5, shall apply.
53. Resistance-to-radiation test

The requirements of Annex 3, Paragraph 6.3, shall apply.
54. Resistance-to-humidity test

The requirements of Annex 3, Paragraph 7, shall apply.
55. Test of resistance to temper ature changes

The requirements of Annex 3, Paragraph 8, shall apply.

6. OPTICAL QUALITIES
The requirements concerning optical qualities set out in Annex 3, Paragraph 9, shall apply to each type of
windscreen.

7. FIRE-RESISTANCE TEST

The requirements of Annex 3, Paragraph 10, shall apply.

8. TEST OF RESSTANCE TO CHEMICALS

The requirements of Annex 3, Paragraph 11, shall apply.
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ANNEX 11
GLASS-PLASTICSPANESOTHER THAN WINDSCREENS
DEFINITION OF TYPE

Glass-plastics panes other than windscreens shall be considered to belong to different typesif they differ
in at least one of the following principal or secondary characteristics.

Theprincipal characteristicsareasfollows:
The manufacturer’ s trade name or marks,

The thickness category applicable to the nominal thickness “e' a manufacturing tolerance £ 0,2 mm being
allowed:

Category | e£35mm
Category 11 35mm<  e£45mm
Category I11 45mm< e

The nominal thickness of the layer(s) of plastics material acting asinterlayer(s),
The nominal thickness of the glass pane,

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

Any special treatment which the layer of glass may have undergone.

Thesecondary characteristicsare asfollows:

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

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

The colouring of the glass (colourless or tinted).

The incorporation or otherwise of obscuration bands.

GENERAL

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

Before each test, the test pieces of glass-plastics panes shall be stored for not less than four hours at a

temperature of 23°C + 2°C. Thetests shall take place as soon as possible after the test pieces have been
taken out of the receptacle in which they were stored.
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32

33

331

332

34.

34.1

3411

34.12.

34.13.

34.2

41

4.2,

HEADFORM TEST
Indices of difficulty of the secondary characteristics
No secondary characteristic isinvolved.
Number of test pieces
+5
Six flat test pieces measuring (1100 mm x 500 mm) - 0 mm shall be subjected to testing.
Test method

The method used shall be that described in Annex 3, Paragraph 3.1.

+0
The height of drop shall be 1,50 m -5mm.

I nter pretation of results

Thistest shall be considered to have given a satisfactory result if the following conditions are met:—
The layer of glass breaks, displaying numerous cracks;

Tearsin theinterlayer are allowed, provided that the manikin head does not pass through the test piece;
No large fragment of glass shall become detached from the interlayer.

A set of test pieces shall be considered acceptable if at least five of the six tests give a satisfactory resuilt.
MECHANICAL STRENGTH TEST — 227 gBALL TEST

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

Nominal thickness Height of drop
e£35mm 5m)
35mm<e£45mm 6m) +25
e>45mm 7m) -0mm

However the third requirement set out in Paragraph 4.4.1. of Annex 7 isnot relevant.
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5. TEST OF RESISTANCE TO THE ENVIRONMENT

51. Test of resistanceto abrasion

511 Test of resistance to abrasion on the outer face. The requirements of Annex 7, Paragraph 5.1., shall apply.
512 Test of resistance to abrasion on theinner face. The requirements of Annex 9, Paragraph 2.1., shall apply.
52. Test of resistanceto high temperature

The requirements of Annex 3, Paragraph 5, shall apply.
53. Resistance-to-radiation test
The requirements of Annex 3, Paragraph 6.3, shall apply.
54. Resistance-to-humidity test
The requirements of Annex 3, Paragraph 7, shall apply.
55. Test of resistance to temper atur e changes
The requirements of Annex 3, Paragraph 8, shall apply.
6. OPTICAL QUALITIES
The provisions concerning the regular light transmittance set out in Annex 3, Paragraph 9.1., shall apply to
glass panes or parts of glass panes other than windscreenslocated at places which are essential to the driver's
vision.
7. FIRE-RESISTANCE TEST
The requirements of Annex 3, Paragraph 10, shall apply.

8. TEST OF RESISTANCE TO CHEMICALS

The requirements of Annex 3, Paragraph 11, shall apply.
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ANNEX 12
DOUBLE-GLAZED UNITS
DEFINITION OF TYPE

Double-glazed units shall be considered to belong to different types if they differ in at least one of the
following principal or secondary characteristics.

Theprincipal characteristicsareasfollows:

The manufacturer’ s trade name or marks,

The composition of the double-glazed unit (symmetrical, asymmetrical),

Thetype of each component glass pane as defined in Paragraph 1 of Annexes5, 7 or 11 tothis Regulation,
The nominal width of the gap between the two glass panes,

Thetype of sealing.

Thesecondary characteristicsare:

The secondary characteristics of each component glass pane, as defined in Paragraph 1.2. of Annexes5, 7 or
11 to this Regulation.

GENERAL

Each component glass pane forming the double-glazed unit subjected to the requirements set out in the
relevant annex to this Regulation (Annexes 5, 7 or 11).

Tests carried out on double-glazed units having anominal width of gap 'e' shall be considered to be applicable
to al double-glazed units having the same characteristics and a nominal width of gape+ 3mm.

In the case of double-glazed units having at |east one laminated glass pane or one glass-plastics pane, the test
pieces shall be stored for at |east four hours prior to the test at atemperature of 23°C + 2°C. The tests shall
take placeimmediately after the test pieces are taken out of the receptacle in which they were stored.
HEADFORM TEST
Index of difficulty of the secondary characteristics
No secondary characteristic isinvolved.
Number of test pieces

+5

Six test pieces (1200 mm x 500 mm) - 2 mm shall be subjected to testing for each category of thickness
of the component glass panes and each width of gap as defined in paragraph 1.1.4. above.
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33.

331

332

333.

34.

341

34.2.

3421

3422.

34.23.

34.3.

3431

3432

3433

34.34.

344.

Test method
The method used shall be that described in Annex 3, Paragraph 3.1.

+0
The height of drop shall be 1,50 m  -5mm.

In the case of an asymmetrical double-glazed unit, three tests shall be carried out on one side and three tests
on the other side.

Interpretation of results

Double glazing consisting of two uniformly-toughened glass panes:

Thetest shall be considered to have given a satisfactory result if both components break;

Double glazing consisting of laminated glass panes and/or glass-plastics panes other than windscreens:
Thetest shall be considered to have given a satisfactory result if the following conditions are met:

The two components of the test piece yield and break, displaying numerous circular cracks centred
approximately on the point of impact;

Tearsin theinterlayer(s) are allowed provided that the manikin head does not pass through the test piece;
No large fragment of glass becomes detached from the interlayer.

Doubleglazing consisting of auniformly-toughened glass pane and of alaminated glass pane or glass-plastics
pane other than windscreens:

The toughened-glass pane breaks;

Thelaminated glass pane or glass-plastics paneyields and breaks, displaying numerous circular cracks centred
approximately on the point of impact;

Tearsin theinterlayer(s) are allowed provided that the manikin head does not pass through the test piece;
No large fragment of glass becomes detached from the interlayer.

A set of test pieces shall be considered acceptableif at least five of the six tests give a satisfactory result.
OPTICAL QUALITIES

The provisions concerning the regular light transmittance set out in Annex 3, Paragraph 9.1., shall apply to
double glazed units or parts of double-glazed units located at places which are essential to the driver'svision.
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ANNEX 13

RIGID PLASTIC GLAZINGSOTHER THAN WINDSCREENS

DEFINITION OF TYPE

Rigid plastic glazings shall be considered to belong to different types if they differ in at least one of the
following principal or secondary characteristics.

Theprinciple characteristicsareasfollows:

The manufacturer’ s trade name or marks;

The chemical designation of the material.

The classification of the material by the manufacturer.

The process of manufacture.

The shape and dimensions.

The nominal thickness. The thickness tolerance limit for extruded plastic productsis+ 10% of the nominal
thickness. For plastic products produced by other techniques (e.g. cast acrylic sheet), the acceptable
thicknesstoleranceis given by the equation (thickness tolerance limits (mm) = £ (0.4 + 0.1 €) where eis the
sheet thicknessin millimetres. Reference standard is1SO 7823/1.

The colouring of the plastic product.

The nature of the surface coating.

Thesecondary characteristicsare asfollows:

The presence or absence of conductors or heating elements.

GENERAL

In the case of rigid plastic panesthetests shall be conducted either on flat test piecesrigorously representative
of the finished product or on finished parts. All optical measurements shall be carried out on real parts.

Thetest pieces must be freed from protecting maskings and have to be cleaned carefully before the test.
They must be stored for 48 hours at atemperature of 23°C + 2°C and arelative humidity of 50% + 5%.
To describe the breaking behaviour under dynamical stress, classes will be created depending on the

application of the plastics. These classes are related to contact probabilities of the human head with the
plastic glazing and they contain different requirements concerning the headform test.
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32

33.

331

34.

4.1.

42.

43.

431

432

433.

44.

44.1.

44.2.

44.3.

FLEXIBILITY TEST

Indices of difficulty of the secondary characteristics

No secondary characteristic isinvolved.

Number of test pieces

Oneflat test piece measuring 300 mm x 25 mm shall be subjected to testing.
Test method

The method used shall be that described in Annex 3 Paragraph 12.
Interpretation of results

For atest piece or sample to be considered rigid the vertical deflection of the test piece shall be lessthan or
equal to 50 mm after 60 seconds.

HEADFORM TEST

Indices of difficulty of the secondary characteristics

No secondary characteristic isinvolved.

Number of test pieces

Six flat test pieces (1170 x 570 + 0/- 2 mm) or six compl ete parts shall be subjected to testing.
Test method

The method used shall be that described in Annex 3 Paragraph 3.2.

For panes like partitions, separating and side windows (classification VI11/A) the drop height shall be3m. The
HIC valueisalso to be measured.

For panes which do not have contact possibilities aswell asfor small windowsin vehiclesand for all windows
intrailers (classification VI11/B) there will be no headform testing. A small window isawindow into which a
150 mm diameter circle cannot be scribed.

Interpretation of results

Thetest shall be deemed to have given a satisfactory result if the following conditions are fulfilled:
Thetest piece or sampleis not penetrated nor shall it break into fully separate large pieces.

The HIC valueisless than 1000.

A set of test pieces or samples shall be considered acceptableif all the tests give a satisfactory result.
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52

53.

531

532.

54.

541

542

55.

551

552.

553.

MECHANICAL STRENGTH TEST 227 gBALL TEST

Indices of difficulty of the secondary characteristics:

L without conductors or heating elements

2 with conductors or heating elements

Number of test pieces

Ten flat square pieces 300 + 10/ - 0 mm or ten substantially flat finished parts shall be subjected to testing.
Test method

The method used shall be that prescribed in Annex 3, Paragraph 2.1.

The height of drop for the various thickness valuesis given in the table below:

sheet thickness (mm) height of drop (m)
<3 2
4 3
5 4
>6 5

For intermediate values of test piece thicknessin the interval between 3 mm and 6 mm the height of drop must
be interpolated.

Interpretation of results

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

—  theball does not penetrate the test piece

—  thetest piece does not break into separate pieces

Asaresult of theimpact, cracks and fissures in the sheet are however permissible.

A set of test pieces shall be considered acceptable if at least eight of the ten tests give a satisfactory result.
227 g ball test at -20°C +/- 2°C

To minimize the temperature change of the test piece, the test shall be performed within 30 seconds of the
removal of thetest piece from the conditioning appliance.

Thetest method shall be that described in Paragraph 5.3 of this annex, except that the test temperatureis
-20°C +/- 2°C.

Interpretation of results asin Paragraph 5.4 of this annex.
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6.1.

6.11

6.1.2.

6.1.3.

6.1.3.1.

6.1.3.2.

6.133

6.14.

6.2.

6.2.1

arc

continuous

6.2.1.1.

6.2.2.

6.2.3.

6.23.1.

62311

6.23.12

6.2.4.

6.3.

6.3.1.

TEST RES'STANCE TO THE ENVIRONMENT
Test of resistanceto abrasion
Indices of difficulty and test method

The requirements of Annex 3, Paragraph 4 shall apply; the test is performed for either 1000, 500 or 100 cycles
to measure abrasion of the surface of the product.

Three flat square test pieces of 100 mm for each type of surface shall be subjected to testing.
Interpretation of results

For safety glazings used at places which are requisite for the driver visibility, the abrasion test shall be
considered to have given a satisfactory result if the total light scatter after abrasion does not exceed 2% after
1000 cycles on the outer surface of the test piece and 4% after 100 cycles on theinner surface of thetest piece.
For side glazings used at places which are not requisite for the driver visibility, the abrasion test shall be
considered to have given a satisfactory result if thetotal light scatter after abrasion does not exceed 10% after
500 cycles on the outer surface and 4% after 100 cycles on the inner surface.

No abrasiontesting isrequisitefor rigid plastic glazingsfor trailers and for motor caravanswith agrossvehicle
mass greater than 2 500 kgs.

A set of samples shall be considered acceptableif all the tests give a satisfactory result.

Test of resistanceto smulated weathering

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 6.4 shall apply. Thetotal ultraviolet radiant exposure with the long
Xenon lamp shall be 500 MJnf. During irradiation the test pieces shall be exposed to water spray in

cycles. During acycle of 120 minutes the test pieces are exposed to light without water spray for 102 minutes,
and to light with water spray for 18 minutes.

Other methods giving equivalent results shall be allowed.

Number of test pieces

Three flat test pieces 130 x 40 mm cut from aflat sheet sample shall be subjected to testing.

Interpretation of results

Theresistance to the simulated weathering shall be considered to have given a satisfactory result if:

The light transmittance measured in accordance with Annex 3, Paragraph 9.1 does not fall below 95% of the
pre-weathering value. Additionally, for windows which are required for driver visibility the value shal not fall

below 70%.

No bubbles or other visible decompositions, discolourations, milkiness or crazing shall occur during
weathering.

A set of test pieces shall be considered acceptableif all the tests give a satisfactory result.

Cross-cut test

Indices of difficulty and test method
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6.3.2.

6.3.3.

6.3.3.1

6.4.

6.4.1.

6.4.2.

6.4.3.

6.4.3.1

64311

6.4.312.

6.4.4.

7.1.

The requirements of Annex 3, Paragraph 13 shall apply only to coated rigid products.
The cross-cut test shall be carried out on one of the test pieces from 6.2.

Inter pretation of results

The cross-cut test shall be considered to have given a satisfactory result if the cross-cut value Gt 1 ismet.
Resistance-to-humidity test

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 7 shall apply.

Ten flat square test pieces of 300 mm shall be subjected to testing.

Inter pretation of results

The humidity test shall be considered to have given a satisfactory result if:

No visible decompositions like bubbles or milkiness occur on any sample,

and if the light transmittance measured according to Annex 3, Paragraph 9.1 does not fall to less than 95% of
the pre-test value and additionally to no less than 70% for any window required for driver visibility.

After testing the test pieces shall be stored for at least 48 hours at atemperature of 23°C+2°C and arelative
humidity of 50% + 5%, and then subjected to the 227 g ball drop test described under item 5 of this annex.

OPTICAL QUALITIES
The requirements of Annex 3, Paragraph 9.1 shall apply for products which are requisite for driver visibility.
Inter pretation of results

A set of samples shall be considered acceptableif all the tests give a satisfactory result.
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8. FIRE RESISTANCE TEST
8.1 Indices of difficulty and test method

The requirements of Annex 3, Paragraph 10 shall apply.
8.2. Interpretation of results

Thefire-resistance test shall be considered to have given a satisfactory result if the burning rate islessthan

90 mmy/min.
821 A set of test pieces shall be considered acceptableif at least four of the five tests give a satisfactory result.
9. RESISTANCE TO CHEMICALS
9.1 Indices of difficulty and test method

The requirements of Annex 3, Paragraph 11 shall apply.
9.2. Interpretation of results

A set of test pieces shall be considered acceptable if all tests give a satisfactory result.
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121.
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22.

221

31

32

33.

331

34.

ANNEX 14

FLEXIBLE PLASTIC GLAZINGSOTHER THAN WINDSCREENS

DEFINITION OF TYPE

Flexible plastic glazings shall be considered to belong to different types if they differ in at least one of the
following principal or secondary characteristics.

Theprincipal characteristicsareasfollows:

The manufacturer’ s trade name or marks,

The chemical designation of the material.

The classification of the material by the manufacturer.

The process of manufacture.

The nominal thickness (€), a manufacturing tolerance being allowed: £ (0.1 mm + 0.1 (e); d > 0.1 mm.
The colouring of the plastic product.

The nature of the surface coating(s).

Thesecondary characterisicsare asfollows:

no secondary characteristic isinvolved.

GENERAL

In the case of flexible plastic glazings the tests shall be conducted on flat test pieces which either are cut from
finished products or are specially produced for that purpose. In both cases the test piece must in every
respect be rigorously representative for the panes which are produced in the run.

Thetest pieces must be freed from protecting masks and have to be cleaned carefully before the test.
They must be stored for 48 hours at atemperature of 23°C + 2°C and arelative humidity of 50% + 5%.
FLEXIBILITY TEST AND FOLD TEST

Indices of difficulty of the secondary characteristics

No secondary characteristic isinvolved.

Number of test pieces

Oneflat test piece measuring 300 mm x 25 mm shall be subjected to testing.

Test method

The method used shall be that described in Annex 3 Paragraph 12.

Interpretation of results

For atest piece or sample to be considered flexible its vertical deflection shall be more than 50 mm after 60
seconds.

10 seconds after a 180°-folding, the material must not show any fracture or damage at the point of bending.
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4, MECHANICAL STRENGTH TESTS

4.1, Indices of difficulty of the secondary characteristics
No secondary characteristic isinvolved.

4.2 227 g ball test at 20°C £ 5°C

4.2.1. Number of test pieces

Ten flat square pieces 300 + 10/ - 0 mm shall be subjected to testing.

422 Test method

4221, The method used shall be that prescribed in Annex 3, Paragraph 2.1.

4222, The height of drop is2 m for all thicknesses.

4.2.3. Interpretation of results

4231. The ball test shall be considered to have given a satisfactory result if the ball does not penetrate the test piece.
4232 A set of test pieces shall be considered acceptableif at least eight of the ten tests give a satisfactory result.
43. 227 gball test at -20°C +-2°C

431 To minimize the temperature change of the test piece the test shall be performed within 30 seconds of the

removal of thetest piece from the conditioning appliance.

432 The test method shall be that described in Paragraph 4.2.2. of this annex, except that the test piece temperature
is-20°C £ -2°C.

4.33. Interpretation of results asin Paragraph 4.2.3. of this annex.

5. TEST OF RESISTANCE TO THE ENVIRONMENT

5.1 Test of resistanceto smulated weathering

511 Indices of difficulty and test method

The requirements of Annex 3, Paragraph 6.4 shall apply. Thetotal ultraviolet radiant exposure with the long
arc

Xenon lamp shall be 500 MJ/nf. During irradiation the test pieces shall be exposed to water spray in
continuous

cycles. During acycle of 120 minutes the test pieces are exposed to light without water spray for 102 minutes,

and to light with water spray for 18 minutes.

5111 Other methods giving equivalent results shall be allowed.
512 Number of test pieces

Three flat test pieces 130 x 40 mm cut from aflat sheet sample shall be subjected to testing.
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513.

5131

5132

514

6.1.

7.1.

7.2

721

8.1

8.2

Inter pretation of results

The resistance to the simulated weathering test shall be considered to have given a satisfactory result if:
Thelight transmittance measured in accordance with Annex 3, Pargaraph 9.1 does not fall below 95% of the
pre-weathering value. Additionally, for windows which are required for driver visibility the value shall not fall
below 70%.

No bubbles or other visible decompositions, discolourations, milkiness or crazing shall occur during
weathering.

A set of test pieces shall be considered acceptableif all the tests give a satisfactory result.

OPTICAL QUALITIES

The requirements of Annex 3, Paragraph 9.1 shall apply for products which are requisite for driver visibility.
Interpretation of results

A set of samples shall be considered acceptableif all the tests give a satisfactory result.

FIRE RESISTANCE TEST

Indices of difficulty and test method

The reguirements of Annex 3, Paragraph 10 shall apply.

Interpretation of results

Thefire-resistance test shall be considered to have given a satisfactory result if the burning rate islessthan
90 mm/min.

A set of test pieces shall be considered acceptable if at least four of the five tests give a satisfactory result.
RESISTANCE TO CHEMICALS

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 11 shall apply.

Interpretation of results

A set of test pieces shall be considered acceptableif all the tests give a satisfactory result.
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11.7.

118
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24.

ANNEX 15

RIGID PLASTIC DOUBLE GLAZED UNITS

DEFINITION OF TYPE

Double glazed units shall be considered to belong to different types if they differ in at least one of the
following principal or secondary characteristics.

Theprincipal characteristicsareasfollows:

The manufacturer’ strade name or marks,

The chemical designation of the component sheets.
The classification of the sheets by the manufacturer.
The thickness of the component sheets.

The process of window manufacture.

The width of air gap between the component plastic sheets.
The colouring of the plastic sheets.

The nature and type of coating.

Thesecondary characteristicsare asfollows:

No secondary characteristic isinvolved.

GENERAL

In the case of rigid plastic double glazed units, testswill be performed on either flat test pieces or finished parts
depending upon test requirements.

The test pieces must be freed from protecting maskings and cleaned beforetesting. They must be stored for
24 hours at atemperature of 23°C + 2°C and arelative humidity of 50% + 5% prior to testing.

The nominal thickness tolerance for extruded plastic productsis + 10% of the nominal thickness. For plastic
products produced by other techniques (e.g. cast acrylic sheet), the acceptable thickness toleranceis given
by the equation (thickness tolerance limits (mm) = £ (0.4 + 0.1 e (mm) where e is the sheet nominal thickness.

Reference standard is | SO 7823/1

NB: Where the thickness is not constant due to forming techniques, the measurement of the thickness will be
at the geometric centre of the unit.

Test carried out on rigid plastic double glazed units having a nominal width of gap e measured at the

geometrical centre shall be considered to be applicableto all rigid plastic double glazed units having the same
characteristics and a nominal width of gap e+ 5mm.
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31

32

33.

331

34.

4.1.

42.

43.

431

432

433.

44.

44.1.

44.2.

443.

FLEXIBILITY TEST

Indices of difficulty of the secondary characteristics
No secondary characteristic isinvolved.

Number of test pieces

One test piece for each component sheet of the window measuring 300 mm x 25 mm shall be subjected to
testing.

Test method

The method used shall be that described in Annex 3 Paragraph 12.

Interpretation of results

The vertical deviation of both component sheets shall be less than 50 mm after 60 seconds.
HEADFORM TEST

Indices of difficulty of the secondary characteristics

No secondary characteristic isinvolved.

Number of samples

Six representative windows of size 1170 x 570 mm (+ 0/- 2 mm in both directions) shall be subjected to testing.
The sampleswill have provision for peripheral clamping.

Test method

Thetest method used shall be that described in Annex 3, Paragraph 3.2. impact will be on the inner side of the
window.

For panes like partitions, separating and side windows (classification V111/A) the drop height shall be 3 m. The
HIC valueisalso to be measured.

For panes which do not have contact possibilities aswell asfor small windowsin vehicles and for all windows
intrailers (classification VI11/B) there will be no headform testing. A small window isawindow into which a
150 mm diameter circle cannot be scribed.

Interpretation of results

The test shall be deemed to have given a satisfactory result if the following conditions are fulfilled:
Thetest sampleis not penetrated nor shall it break into fully separate large pieces.

The HIC valueisless than 1000.

A set of samples shall be considered acceptableif all the tests give a satisfactory result.
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51

52

53.

531

532

54.

54.1.

54.2.

MECHANICAL STRENGTH TEST 227 gBALL TEST
Indices of difficulty of the secondary characteristics:
No secondary characteristic isinvolved.

Number of test pieces

Ten flat test pieces of the outer component sheet or ten finished parts of size 300 x 300 mm + 10/ - 0 mm shall
be subjected to testing.

Test method
The method used shall be that prescribed in Annex 3, Paragraph 2.1.
Impact will be on the outer side of the test window

The height of drop for the various thickness values of the outer component of the window isgiven in thetable
below:

outer sheet thickness (mm) height of drop (m)
<3 2
4 3
S 4
>6 5

For intermediate values of thicknessin theinterval between 3 mm and 6 mm the height of drop must be
interpol ated.

Interpretation of results

The ball test shall be considered to have given a satisfactory result if the following conditions are met:
—  theball does not penetrate the test piece

—  thetest piece does not break into separate pieces.

A set of test pieces shall be considered acceptable if at |east eight of the ten tests give a satisfactory result.
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55.

551

552.

553.

6.1

6.1.1.

6.1.2.

6.1.3.

6.1.3.1.

6.1.3.2.

6.1.3.3.

6.1.4.

6.2.

6.2.1.

ac

continuous

6.2.1.1.

6.2.2.

6.2.3.

6.23.1

6.23.1.1.

227 g ball test at -20°C +/- 2°C

To minimise the temperature change of the test piece, the test shall be performed within 30 seconds of the
removal of the test piece from the conditioning appliance.

Thetest method shall be that described in Paragraph 5.3 of this annex, except that the test temperatureis
-20°C +/- 2°C.

Interpretation of results asin Paragraph 5.4 of this annex.
TEST RESSSTANCE TO THE ENVIRONMENT

Test of resistanceto abrasion

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 4 shall apply; the test is performed for either 1000, 500 or 100 cycles
to measure abrasion of the surface of the product.

Threeflat square test pieces of 100 mm for each type of surface shall be subjected to testing.

Inter pretation of results

For safety glazings used at places which are requisite for the driver visibility, the abrasion test shall be
considered to have given a satisfactory result if the total light scatter after abrasion does not exceed 2% after
1000 cycles on the outer side of the test window and 4% after 100 cycles on the inner side of the test window.
For safety glazings used at places which are not requisite for the driver visibility, the abrasion test shall be
considered to have given a satisfactory result if thetotal light scatter after abrasion does not exceed 10% after

500 cycles on the outer side of the test window and 4% after 100 cycles on theinner side of the test window.

No abrasion testing isrequisite for rigid plastic doubleglazingsfor trailers and for motor caravans with agross
vehicle mass greater than 2 500 kgs.

A set of test pieces shall be considered acceptableif all the tests give a satisfactory result.

Test of resistanceto smulated weathering

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 6.4 shall apply. Thetotal ultraviolet radiant exposure with the long
Xenon lamp shall be 500 MJnf. During irradiation the test pieces shall be exposed to water spray in

cycles. During acycle of 120 minutes the test pieces are exposed to light without water spray for 102 minutes,
and to light with water spray for 18 minutes.

Other methods giving equivalent results shall be allowed.

Number of test pieces

Three flat test pieces 130 x 40 mm cut from the outer skin of the window shall be subjected to testing.

Inter pretation of results

Theresistance to the simulated weathering shall be considered to have given a satisfactory result if:

The light transmittance measured in accordance with Annex 3, Paragraph 9.1 does not fall below 95% of the

pre-westhering value. Additionally, for windowswhich are required for driver visibility the value shall not fall
below 70%.
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6.23.1.2. No bubbles or other visible decompositions, discolourations, milkiness or crazing shall occur during
weathering.
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6.24.

6.3.

6.3.2.

6.3.3.

6.33.1

6.4.

64.1.

6.4.2.

6.4.3.

6.4.3.1

64311

64312

6.4.4.

7.1

8.1

8.2

821

A set of test pieces shall be considered acceptableif all the tests give a satisfactory result.

Cross-cut test

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 13 shall apply only to coated products.
The cross-cut test shall be carried out on one of the test pieces from 6.2.
Interpretation of results

The cross-cut test shall be considered to have given a satisfactory result if the cross-cut value Gt 1 ismet.
Resistance-to-humidity test

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 7 shall apply.

Ten square pieces or test windows of 300 x 300 mm shall be subjected to testing.
Interpretation of results

The humidity test shall be considered to have given a satisfactory result if:

No visible decompositions like bubbles or milkiness occur on any sample,

and if the light transmittance measured according to Annex 3, Paragraph 9.1 does not fall to less than 95% of
the pre-test value and additionally to no less than 70% for any window required for driver visibility.

After testing the test pieces shall be stored for at least 48 hours at atemperature of 23°C+2°C and arelative
humidity of 50% + 5%, and then subjected to the 227 g ball drop test described under item 5 of this annex.

OPTICAL QUALITIES

The requirements of Annex 3, Paragraph 9.1 shall apply for products which are requisite for driver visibility.
Interpretation of results

A set of samples shall be considered acceptableif all the tests give a satisfactory result.

FIRE RES STANCE TEST

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 10 shall apply.

Interpretation of results

The test needs to be performed separately on both surfaces of the double glazed unit.

Thefire-resistance test shall be considered to have given a satisfactory result if the burning rate islessthan
90 mm/min.

A set of test pieces shall be considered acceptable if at least four of the five tests give a satisfactory result.
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9.1

9.2

RESISTANCE TO CHEMICALS

Indices of difficulty and test method

The requirements of Annex 3, Paragraph 11 shall apply.

Testing will only be applied to samples representative of the outer face of the double glazed unit.
Interpretation of results

A set of test pieces shall be considered acceptableif all the tests give a satisfactory result.
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ANNEX 16

MEASUREMENT OF THEHEIGHT OF SEGMENT AND
POSITION OF THE POINTSOF IMPACT

Figurel
Determination of the height of segment "h'
In the case of a safety-glazing pane having asimple curvature, the height of segment will be equal to: h; maximum.

In the case of a safety-glazing pane having a double curvature, the height of segment will be equal to: h; maximum +h,
maximum.
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12

13.

131

21

22.

ANNEX 17
PROCEDURESFOR DETERMINING TEST AREAS ON WINDSCREENS OF
[M; CATEGORY VEHICLES] IN RELATION TO THE POINTS'V'
POSTION OF THE 'V' POINTS

The position of the 'V' pointsin relation to the 'R’ point (see Annex 16 to this Regulation), asindicated by the
XY and Z co-ordinates in the three-dimensional reference system, are shownintables1 and 2.

Table 1 gives the basic co-ordinates for a design seat-back angle of 25°. The positive direction of the
co-ordinatesis shown in this Annex, Figure 3.

Tablel
V' Point X Y VA
V, 68 mm -5mm 665 mm
V, 68 mm -5mm 589 mm

Correction for design seat-back angles other than 25°.

Table 2 shows the further corrections to be made to the X and Z co-ordinates of each V' point when the design
seat-back angleis not 25°. The positive direction of the co-ordinatesis shown in this Annex, Figure 3.
TEST AREAS

Two test areas shall be determined from the'V' points

Test area A isthe area on the apparent outer surface of the windscreen bounded by the following four planes
extending forward from the 'V' points (see Figure 1):

avertical plane passing through V,; and V, and inclined at 13° to the left of the axis in the case of left-hand
drive vehicles and to the right of the X axisin the case of right-hand drive vehicles;

aplane parallel tothe Y axis passing through V; and inclined upwards at 3° from the X axis;
aplane parallel tothe Y axis passing through V, and inclined downwards at 1° from the X axis;

avertical plane passing through V, and V, and inclined at 20° to theright of the X axisin the case of |eft-hand
drive vehicles and to the | eft of the X axisin the case of right-hand drive vehicles.
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Table2

Seat back Horizontal Vertical Seat back Horizontal Vertical
angle coordinates coordinates angle co-ordinates co-ordinates
(degrees) X z (degrees) X z

5 -186 mm 28mm 23 -17mm 5mm

6 -176 mm 27 mm 24 -9mm 2mm

7 -167 mm 27 mm 25 0Omm Omm

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

9 -147 mm 26mm 27 17 mm -5mm

10 -137 mm 25mm 28 26mm -8mm
11 -128 mm 24mm 29 3Amm -11mm
12 -118 mm 23mm 30 43mm -14mm
13 -109 mm 2mm 31 51 mm -17mm
14 -9 mm 21 mm 32 50 mm -21mm
15 -90mm 2mm 33 67 mm -24mm
16 -81mm 18mm A 76 mm -28mm
17 -71mm 17 mm 35 84 mm -3l mm
18 -62mm 15mm 36 92 mm -35mm
19 -53mm 13mm 37 100 mm -39mm
20 -44mm 11 mm 38 107 mm -43mm
21 -35mm 9mm 39 115 mm -47mm
2 -26mm 7mm 40 123mm -52mm

2.3.

Test area B isthe area of the outer surface of the windscreen which is more than 25 mm from the outer edge
of the transparent area and is bounded by the intersection of the following four planes with the outer surface

of the windscreen (see Figure 2):

aplaneinclined upward from the X axisat 7°, passing through V, and parallel tothe Y axis;

aplaneinclined downward from the X axis at 5°, passing through V, and parallel tothe Y axis;

avertical plane passing through V; and V, and forming an angle of 17° to the left of the X axisin the case of

left-hand drive vehicles and to the right of the X axisin the case of right-hand drive vehicles;

aplane symmetrical with respect to theformer planein relation to the longitudinal median plane of the vehicle.
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Figurel
Test Area'A' (example of aleft-hand drive vehicle)
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Figure2
Test Area 'B' (example of aleft-hand drive vehicle)
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Figure3
Determination of V Pointsfor a Seat-Back Angle of 25°
(example of aleft-hand drive vehicle)
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211

212

22

23

24.

25.

2.6.

2.7.

28

ANNEX 18

PROCEDURE FOR DETERMINING THE 'H' POINT AND
THE ACTUAL TORSO ANGLE FOR SEATING POS TIONSIN
MOTOR VEHICLES

PURPOSE

The procedure described in this Annex is used to establish the point location and the actual torso angle for
one or several seating positionsin amotor vehicle and to verify the relationship of measured datato design
specification given by the vehicle manufacturer.

DEFINITIONS

For the purposes of this Annex.

"Reference data" means one or several of the following characteristics of a seating position:
the 'H' point and the 'R’ point and their relationship;

the actual torso angle and the design torso angle and their relationship.

" Three-dimensional H-point machine' (3 DH machine) meansthe device used for the determination of H point
and actual torso angles. Thisdeviceisdescribed in Appendix 1 to this Annex.

"H paoint" means the pivot centre of the torso and thigh of the 3 DH machineinstalled in the vehicle seat in
accordance with the procedure described in Paragraph 3 below. The H point islocated in the centre of the
centre line of the device which is between the H point sight buttons on either side of the 3 DH machine. The
H point corresponds theoretically to the R point (for tolerances, see Paragraph 3.2.2. below). Once determined
in accordance with the procedure described in Paragraph 4, the H point is considered asfixed in relation to the
semi-cushion structure and as moving with it when the seat is adjusted.

"R point" or " seating reference point” means a design point defined by the vehicle manufacturer for each
seating position and established with respect to the three-dimensional reference system.

"Torso line" means the centre line of the probe of the 3 DH machine with the probe in the fully rearward
position.

"Actual torso angle" means the angle measured between avertical line through the H point and the torso line
using the back angle quadrant on the 3 DH machine. The actual torso angle corresponds theoretically to the
design torso angle (for tolerances, see Paragraph 3.2.2. below).

"Design torso angle" meansthe angle measured between avertical line through the R point and the torso line
in a position corresponding to the design position of the seat-back specified by the vehicle manufacturer.

"Centre plane of occupant” (CPO) means the median plane of the 3 DH machine positioned in each designed
seating position; it is represented by the co-ordinate of the H point onthe Y axis. For individual seats, the
centre plane of the seat coincides with the centre plane of the occupant. For other seats, the centre plane of
the occupant is specified by the manufacturer.

(1)

In any seating position other than front seats where the H point cannot be determined using the three-dimensional machine or other procedures, the R point

indicated by the vehicle manufacturer may be taken as a reference at the discretion of the competent authority.
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29.

2.10.

211

31

311

312

313.

32

321

322.

323.

3.24.

3.25.

"Three-dimensional reference system" means a system as described in Appendix 2 to this Annex.

"Fiducial marks" are physical points (holes, surfaces, marks or indentations) on the vehicle body as defined
by the manufacturer.

"V ehicle measuring attitude" meansthe position of the vehicle as defined by the co-ordinates of fiducia marks
in the three-dimensional reference system.

REQUIREMENTS
Data presentation

For each seating position where reference data are required in order to demonstrate compliance with the
provisions of this Regulation, all or an appropriate selection of the following data shall be presented in the
formindicated in Appendix 3 to this Annex:

The co-ordinates of the R point relative to the three-dimensional reference system,
The design torso angle,

All indications necessary to adjust the seat (if it is adjustable) to the measuring position set out in Paragraph
4.3. below.

Reationship between measured data and design specifications

The co-ordinates of the H point and the value of the actual torso angle obtained by the procedure set out in
Paragraph 4 below shall be compared, respectively, with the co-ordinates of the R point and the value of the
design torso angle indicated by the vehicle manufacturer.

Therelative positions of the R point and the H point and the rel ationship between the design torso angle and
the actual torso angle shall be considered satisfactory for the seating position in question if the H point, as
defined by its co-ordinates, lies within a square of 50 mm side with horizontal and vertical sides whose
diagonalsintersect at the R point, and if the actual torso angle iswithin 5° of the design torso angle.

If these conditions are met, the R point and the design torso angle shall be used to demonstrate compliance
with the provisions of this Regulation.

If the H point or the actual torso angle does not satisfy the requirements of Paragraph 3.2.2. above, the H point
and the actual torso angle shall be determined twice more (threetimesin al). If the results of two of these
three operations satisfy the requirements, the conditions of Paragraph 3.2.3. above shall apply.

If the results of at least two of the three operations described in Paragraph 3.2.4. above do not satisfy the
requirements of Paragraph 3.2.2. above, or if the verification cannot take place because the vehicle
manufacturer hasfailed to supply information regarding the position of the R point or regarding the design
torso angle, the centroid of the three measured points or the average of the three measured angles shall be
used and be regarded as applicablein all caseswherethe R point or the design torso angleisreferredtoin this
Regulation.
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4.1.

42.

43.

44.

4.5.

4.6.

PROCEDURE FOR DETERMINING THE H POINT AND THE ACTUAL TORSO ANGLE

The vehicle shall be preconditioned at atemperature of 20°C + 10°C, at the manufacturer's discretion, to ensure
that the seat material reaches room temperature. If the seat to be checked has never been used, a 70 to 80 kg
person or device shall be placed on the seat twice for one minute to flex the cushion and back. At the
manufacturer's request, all seat assemblies shall remain unloaded for a minimum period of 30 minutes prior to
installation of the 3 DH machine.

The vehicle shall bein the measuring attitude defined in Paragraph 2.11. above.

The seat, if adjustable, shall be adjusted first to the rearmost normal driving or riding position, asindicated
by the vehicle manufacturer, taking into consideration only the longitudinal adjustment of the seat, excluding
seat travel used for purposes other than normal driving or riding positions. Where other modes of seat
adjustment exist (vertical, angular, seat-back, etc.) these will be then adjusted to the position specified by the
vehicle manufacturer. For suspension seats, the vertical position shall be rigidly fixed corresponding to a
normal driving position as specified by the manufacturer.

The area of the seating position taken up by the 3 DH machine shall be covered by a muslin cotton, of
sufficient size and appropriate texture, described as a plain cotton fabric having 18.9 threads per cnf and
weighing 0.228 kg/nt, or knitted or non-woven fabric having equivalent characteristics.

If thetest is performed on a seat outside the vehicle, the floor on which the seat is placed shall have the same
essential characteristics® asthe floor of the vehiclein which the seat isintended to be used.

Place the seat and back assembly of the 3 DH machine so that the centre plane of the occupant (CPO) coincides
with the 3 DH machine. At the manufacturer's request, the 3 DH machine may be moved inboard with respect
to the CPO if the 3 DH machineislocated so far outboard that the seat edge will not permit levelling of the 3
DH machine.

Attach the foot and lower leg assemblies to the seat-pan assembly, either individually or by using the T-bar
and lower leg assembly. The line through the H point sight buttons shall be parallel to the ground and
perpendicular to the longitudinal centre plane of the seat.

@ Tilt angle, height difference with a seat mounting, surface texture, etc.
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4.7.

47.1.

47.1.1.

47.12.

47.2.

47.3.

48.

49.

491

492

4.10.

411

Adjust thefeet and leg positions of the 3 DH machine asfollows:
Seats for driver and outside front passenger:

Both feet and leg assemblies shall be moved forward in such away that the feet take up natural positions on
the floor, between the operating pedals if necessary. Where possible the left foot shall be located at
approximately the same distance to the left of the centre plane of the 3 DH machine as theright foot isto the
right. The spirit level verifying the transverse orientation of the 3 DH machineis brought to the horizontal by
readjustment of the seat pan if necessary, or by adjusting the leg and foot assembliestowardstherear. The
line passing through the H point sight buttons shall be maintained perpendicular to the longitudinal centre
plane of the seat.

If the left leg cannot be kept parallel to the right leg and the left foot cannot be supported by the structure,
move the left foot until it is supported. The alignment of the sight buttons shall be maintained.

Outboard rear seats:

For rear seats or auxiliary seats, the legs are located as specified by the manufacturer. If the feet then rest on
parts of the floor which are at different level, the foot which first comesinto contact with the front seat shall
serve as a reference and the other foot shall be so arranged that the spirit level giving the transverse
orientation of the seat of the device indicates the horizontal.

Other seats:

The general procedure indicated in Paragraph 4.7.1. above shall be followed, except that the feet shall be
placed as specified by the vehicle manufacturer.

Apply lower leg and thigh weights and level the 3 DH machine.

Tilt the back pan forward against the foiward stop and draw the 3 DH machine away from the seat-back using
the T-bar. Reposition the 3 DH machine on the seat by one of the following methods:

If the 3 DH machine tends to slide rearward, use the following procedure: allow the 3 DH machine to slide
rearward until aforward horizontal restraining load on the T-bar is no longer required, i.e. until the seat pan
contacts the seat-back. If necessary, re-position the lower leg.

If the 3 DH machine does not tend to slide rearward, use the following procedure : slide the 3 DH machine
rearwards by applying ahorizontal rearward load to the T-bar until the seat pan contacts the seat-back (see
Figure 2 of Appendix 1 to this Annex).

Apply 2100+ 10 N load to the back and pan assembly of the 3 DH machine at the intersection of the hip angle
qguadrant and the T-bar housing. The direction of load application shall be maintained along aline passing
through the above intersection to a point just above the thigh bar housing (see Figure 2 of Appendix 1 to this
Annex). Then carefully return the back pan to the seatback. Care must be exercised throughout the remainder
of the procedure to prevent the 3 DH machine from sliding forward.

Install theright and left buttock weights and then, alternatively, the eight torso weights. Maintain the 3 DH
machine level.
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412,

413.

4.14.

4.14.1.

414.2.

4.15.

4.16.

416.1.

416.2.

Tilt the back pan forward to release the tension on the back-seat. Rock the 3 DH machine from side to side
through a 10° arc (5° to each side of the vertical centre plane) for three complete cycles to release any
accumul ated friction between the 3 DH machine and the seat.

During the rocking action, the T-bar of the 3 DH machine may tend to diverge from the specified horizontal
and vertical alignment. The T-bar must therefore be restrained by applying an appropriate lateral 1oad during
the rocking motions. Care should be exercised in holding the T-bar and rocking the 3 DH machine to ensure
that no inadvertent exterior loads are applied in avertical or fore-and-aft direction.

Thefeet of the 3 DH machine are not to be restrained or held during this step. |f the feet change position, they
should then be allowed to remain in that attitude.

Carefully return the back pan to the seat-back and check the two spirit levels for zero position. If any
movement of the feet has occurred during the rocking operation of the 3 DH machine, they must be
repositioned as follows:

Alternately, lift each foot off the floor the minimum necessary amount until no additional foot movement is
obtained. During thislifting, the feet are to be free to rotate; no forward or lateral loads are to be applied.
When each foot is placed back in the down position, the heel isto bein contact with the structure designed
for this.

Check the lateral spirit level for zero position; if necessary, apply alateral load to the top of the back pan
sufficient to level the 3 DH machine's seat pan on the seat.

Holding the T-bar to prevent the 3 DH machine from sliding forward on the seat cushion, proceed asfollows:

(@) return the back pan to the seat-back,

(b) aternately apply and release a horizontal rearward load, not to exceed 25 N, to the back angle bar at a
height approximately at the centre of the torso weights until the hip angle quadrant indicates that a stable
position has been reached after load release. Care should be taken to ensure that no exterior downward
or lateral loads are applied to the 3 DH machine. If another level adjustment of the 3 DH machineis
necessary, rotate the back pan forward, re-level, and repeat the procedure from 4.12.

Take al measurements:

The co-ordinates of the H point are measured with respect to the three-dimensional reference system.

The actual torso angle is read at the back angle quadrant of the 3 DH machine with the probe in its fully
rearward position.

If arepetition of theinstallation of the 3 DH machineis desired, the seat assembly shall remain unloaded for
aminimum period of 30 minutes prior to therepetition. The 3 DH machine shall not be left loaded on the seat
assembly longer than the time requiredto perform the test.

If the seatsin the same row can be regarded as similar (bench seat, identical seats, etc.) only one H point and
one actual torso angle shall be determined for each row of seats, the 3 DH machine described in Appendix 1
to this Annex being seated in a place regarded as representative for the row.

This place shall be:

In the case of the front row, the driver seat,

In the case of the rear row or rows, an outer seat.
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ANNEX 18— APPENDIX 1
DESCRIPTION OF THE THREE-DIMENS ONAL H POINT MACHINE "

(3 DH machine)

1. BACK AND SEAT PANS

The back and seat pans are constructed of reinforced plastics and metal; they simulate human torso and thighs
and are mechanically hinged at the H point. A quadrant is fastened to the probe hinged at the H point to
measure the actual torso angle. An adjustable thick bar, attached to the seat pan, establishes the thigh
centreline and serves as a baseline for the hip angle quadrant.

2. BODY AND LEG ELEMENTS

L ower leg segments are connected to the seat pan assembly at the T -bar joining the knees, which isalateral
extension of the adjustable thigh bar. Quadrants are incorporated in the lower leg segments to measure knee
angles. Shoe and foot assemblies are calibrated to measure the foot angle. Two spirit levels orient the device
in space. Body element weights are placed at the corresponding-centres of gravity to provide seat penetration
equivalent to a 76 kg male. All joints of the 3 DH machine should be checked for free movement without
encountering any noticeable friction.

© For details o the construction of the 3 DH machines refer to Society of Automotive Engineers (SAE), 400 Commonwesalth Drive, Warrendale, Pennsylvania
15096, United States of America.

The machine corresponds to that described in 1SO Standard 6549-1980.
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ANNEX 18 — APPENDIX 1

Head room
probe

Back pan

Torso weight hanger

Back angle level

Hip angle quadrant Back angle

Seat pan quadrant
Thigh weight pad
"H" point
sight button
T—Dbar joining . "H." p{:int
the knees \/ p1vo
,_.-"/ Lateral level
() (6:
8 Thigh bar
Knee angle
o / quadrant
)
0

Foot angle quadrant

o
<

Figurel
Designation of 3 DH machine components
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ANNEX 18 — APPENDIX 1

Direction and
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Figure2
Dimensions of 3 DH machine components
and load distribution
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ANNEX 18 — APPENDIX 2
THREE-DIMENS ONAL REFERENCE SYSTEM

1.  Thethree-dimensional reference system is defined by three orthogonal planes established by the vehicle manufacturer
(seeFigure).

2. Thevehicle measuring attitude is determined by positioning the vehicle on a supporting surface such that the
co-ordinates of the fiducial marks correspond to the valuesindicated by the manufacturer.

3. Theco-ordinates of the R point and the H point are determined in relation to the fiducia marks defined by the vehicle

manufacturer.
Zero Y plane {vertical
lengitudinal zere plane)
+Z
{ ox
Zero X plane (vertical
transverse zero plane)
+Y

Zero Z plane
(horizontal zero
plane)

Supperting surface

Three—dimenmionel reference system

© The reference system corresponds to 1SO Standard 4130 - 1978.

PAGE: 114



21

31

311

312

313.

ANNEX 18 — APPENDIX 3
REFERENCE DATA CONCERNING SEATING POSTIONS
CODING OF REFERENCE DATA

Reference data are listed consecutively for each seating position. Seating positions are identified by a
two-character code. Thefirst character isan Arabic numeral which designates the row of seats, counting from
the front to the rear of the vehicle. The second isa capital |etter which designates the location of the seating
position in arow, as viewed in the direction of forward motion of the vehicle;

the following letters shall be used:

L = left,
C = centre,
R = right.

DESCRIPTION OF VEHICLE MEASURING ATTITUDE

Co-ordinates of fiducial marks

Design torso angle: ......ovvveeeeeveneeeeereneeneeenens
Specifications for seat adjustment

NOFIZONEAL: ...
VL= 4 (o= T

100155 0 =g (o | =

NOTE: List reference datafor further seating positions under 3.2., 3.3., €tc.

©) Strike out what does not apply.

PAGE: 1



