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Preface

This Standard was prepared by the Standards Australia Committee ME-055, Safety Glass for Land
Transport, to supersede AS/NZS 2080:2006, Safety glazing for land vehicles. After consultation with
stakeholders in both countries, Standards Australia and Standards New Zealand decided to develop
this Standard as an Australian Standard rather than an Australian/New Zealand Standard.

In general, the performance requirements in this Standard conform to UN Reg. 43, Uniform provisions
concerning the approval of safety glazing materials, with some significant differences. This Standard
adopts the minimum 70 % luminous transmittance requirements of ADR 8/01, Safety Glazing Material,
through the primary vision area ofwindscreens.

This Standard hasbeenrevised to align with the current Australian Design Rules.The terms “normative”
and “informative” are used in Standards to define the application of the appendix to which they apply.
A “normative” appendix is an integral part of a Standard, whereas an “informative” appendix is only for
information and guidance.

© Standards Australia Limited 2019
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1 AS 2080:2019

Australian Standard®

Safety glazing for land vehicles
Section1 Scope and general

1.1 Scope

This Standard specifies requirements and includes methods of test for flat and curved toughened and
laminated safety glazing for windscreens and other glazing for land vehicles.

This Standard applies to 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 glass
panes for lighting, light-signalling devices and instrument panels.

This Standard does not cover the installation of safety glazing materials.

NOTE Advisory information on the assessment of conformance of all types of safety glass with this Standard is
given in Appendix A.

1.2 Normative references
There are no normative references in this document.

NOTE Documents for informative purposes are listed in the Bibliography.

1.3 Terms and definitions
For the purpose of this Standard, the definitions below apply.

1.3.1

acceptable quality level

AQL

quality level which corresponds to a relatively high probability of acceptance. It is the maximum percent
defective or the maximum number of defects per one hundred items that, for purposes of sampling
inspection, can be considered satisfactory as a process average

1.3.2

glass plastic

laminated glass having one layer of glass and one or more layers of plastic material with the plastic
layer(s) on the inner face when the glazing is fitted on the vehicle

1.3.3
glazing
glass or plastics material for installation into vehicles

1.3.4

laminated safety glass

safety glass consisting of two or more layers of glass held together by one or more interlayers of plastics
material; when none of the layers of glass of which it is composed has been treated it is called “ordinary
laminated safety glass”; 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
it is called “treated laminated safetyglass”

1.3.5
lot or batch
quantity of some commodity produced under conditions which are considered uniform

Note 1 to entry: Each lot or batch is assumed, as far as practicable, to consist of materials or items of a single

type, grade, class, size, and composition, and to have been manufactured under essentially the same conditions at
essentially the same time.

© StandardsAustralia Limited 2019
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1.3.6
may
indicates the existence of an option

1.3.7
primary vision area
that part of the windscreen through which the principal operator’s field of view is obtained

1.3.8
safety glass
glass which, if fractured, minimizes cutting and piercing injuries

1.3.9
sample
one or more items taken from a batch and intended to provide information about the batch

1.3.10
sampling
procedure used to draw or constitute a sample

1.3.11

secondary image

ghost image

spurious image, usually seen at night when the object being viewed is very bright in relation to its
surroundings

Note 1 to entry: For example, caused by the headlights of an approaching vehicle.

1.3.12
shall
indicates that a statement is mandatory

1.3.13
should
indicates a recommendation

1.3.14

toughened safety glass
heat-treated safety glass
tempered safety glass

safety glass (1.3.8) consisting of a single sheet of glass which has been subjected to special treatment to

increase its mechanical strength and to condition its fragmentation after shattering

1.4 Types oflaminated safety glass

Laminated safety glass shall be one of the following types:

(@) Standard laminate — Laminated safety glass conforming with specified minimum optical
(specified in Section 3) and mechanical (specified in Section 5) requirements, and being suitable

for all applications other thanwindscreens.

(b) High performance laminate — Laminated safety glass conforming with specified impact

requirements (specified in Clause 5.2.4) in addition to the requirements for standard laminate.

() Windscreen — High performance laminate conforming with additional specified optical

requirements (specified in Clause 3.2).

© Standards Australia Limited 2019
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1.5 Location of primary vision area of windscreens

1.5.1 Vehicles for road use

The boundaries of the primary vision area of windscreens for road vehicles shall be as determined by
the method specified in the ADR applicable at the date of manufacture of the vehicle or, alternatively,
either of the following specifications:

(@ The boundaries of the primary vision area shall be 90 mm from the top and side edges and 65
mm from the bottom edge of the body aperture when viewed from the inside of the vehicle, the
measurements being taken along the surface of the glass.

(b) Boundaries specified as follows:

(i) The lower boundary shall be the higher of the top of the undepressed seat cushion with the
seat in its upper most position of adjustment, and 65 mm above the bottom edge of the body
aperture when viewed from the inside of the vehicle.

(ii) The side boundaries shall be 90 mm from the side edges of the body aperture when viewed
from the inside of the vehicle.

(iii) Theupperboundary shall be 900 mm above the top of the undepressed seat cushion as shown
in Figure 1.

900 mm

\ Top of seat

(

Figure 1 — Primary vision area

1.5.2 Other vehicles

Theboundaries of primary vision area shall be as specified by the purchaser or the vehicle manufacturer.
1.6 Optical, mechanical and other requirements of safety glass

1.6.1 Toughened safety glass

Toughened safety glass shall conform to the relevant optical requirements of Section 3, and with the
relevant mechanical requirements specified in Section 4.

1.6.2 Laminated safetyglass

Laminated safety glass shall conform with the optical requirements specified in Section 3 and with the
requirements for the mechanical properties and resistance to radiation and high temperature specified
in Section 5 for the relevant type of safety glass.

© StandardsAustralia Limited 2019
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Section 2 Marking

2.1 General

Every piece of safety glass shall be indelibly and distinctly marked. The markings shall be located so as
to be visible when the glass is fitted in the vehicle and shall include:

(@) Manufacturer’s or supplier’s name ortrademark.
(b) Reference to this Standard, i.e. AS 2080.
(¢) Type of glass (a character indicating the type of glass as specified in Clause 2.2, as appropriate).

(d) Inthe case of glass with luminous transmittance less than 70 %, a symbol to indicate that the
luminous transmittance is less than 70 % (e.g. VLT < 70 %).

NOTE Manufacturers or suppliers making a statement of conformance with this Australian Standard on a

product, packaging, or promotional material related to that product are advised to ensure that such conformance
is capable of being verified.

2.2 Types of safetyglass

Safety glass shall be marked with one of the following, as appropriate:

(@) Theletter “T” indicating that it is toughened safety glass.

(b) Theletter “L” or the word “Laminated”, indicating that it is a standard laminated safety glass.
(¢) Theletters “LL” indicating that the material is liquid-laminated safety glass.

(d) Theletters “LT” indicating that one or more layers of glass in the laminate are toughened glass.

() The letters “LCHT” indicating that one or more layers of glass in the laminate are chemically
toughened glass.

() Theletters “HP” indicating that it is a high performance laminated safety glass.

(g) Theletters “WHP” indicating that it is windscreen high performance laminated safety glass.

© Standards Australia Limited 2019
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Section 3  Optical requirements

3.1 Scope

This Section specifies requirements for the optical properties of each safety glass.
3.2 Requirements for windscreens

3.2.1 Secondaryimage
When the windscreen is tested in the primary vision area in accordance with Appendix B —

(@ with the “ring and spot” target, there shall be no displacement of the secondary image beyond the
point of tangency of the central spot image within the inside edge of the circle (this corresponds to
a secondary image separation of 15 minutes of arc);

(b) with the “ring” target, the primary and secondary images of the circle shall either overlap or touch
(this also corresponds to a secondary image separation of 15 minutes of arc);

(¢ not more than one secondary image shall be visible; and

(d) from point to point in the test area there shall be no abrupt change in the displacement of the
secondary image.

3.2.2 Distortion of vision

When determined in accordance with Appendix C, the optical distortion in the primary vision area
shall not exceed 2 minutes of arc.

3.2.3 Luminous transmittance

When determined in accordance with Appendix D, the luminous transmittance through the windscreen
shall be not less than 70%.

NOTE Tint used in the production of windscreens should not be such as to cause confusion between the colours
used for traffic control lights, signs and signals.

3.3 Requirements for all types of safety glazing other than windscreens

When determined in accordance with Appendix D, the luminous transmittance of all types of safety
glass other than windscreens and which may be required for driver visibility shall be not less than 70
% except for shade or obscurationbands.

NOTE 1 Examples of glass that might be permitted to have luminous transmittance less than 70 % include side
window behind the B pillar in cars and buses, and passenger side windows in trains. It should be determined
wherethis is permissible for different vehicle types, a determination which is not within the scope of this Standard

NOTE2 This Standard does not address tinting achieved by the application of tint films.

© StandardsAustralia Limited 2019
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Section4 Mechanical requirements for toughened safety glass

4.1 Scope

This Section specifies requirements for the mechanical properties of toughened safety glass.
4.2 Fragmentation

4.2.1 General

When tested in accordance with the appropriate method and procedure specified in Appendix E, the
safety glass shall conform with the criteria specified in Clause 4.2.2.

Specimens for the tests shall be samples of the product, i.e. whole glass.

4.2.2 Testcriteria for toughened safety glass other than windscreens

When the test specimen is fractured in accordance with Appendix E, in any 50 mm x 50 mm square test
area, the number of fragments shall be not less than 4o0.

4.3 Safety glass with included elements

Safety glass with included heating or other elements shall be tested with the elements in position and
shall conform with the relevant requirements of this Standard for the particular type of glass.

Where testing of the elements is required by other specifications, it does not form part of this Standard.

© Standards Australia Limited 2019
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Section 5 Mechanical and other requirements for laminated safety glass

5.1 Scope

This Section specifies requirements for the mechanical properties and resistance to humidity radiation
and high temperature of laminated safety glass.

5.2 Requirements forwindscreens and high performance laminates

5.2.1 Resistance to radiation

When determined in accordance with Appendix F, the reduction in luminous transmittance of the test
specimen after irradiation shall be not greater than 10 % of the luminous transmittance before
irradiation and the luminous transmission shall be no less than 70 %. A slight discolouration, noticeable
only when the test specimen is placed on a white background, may develop. There shall be no defects
other than this discolouration.

If an interlayer has a documented history of conformance with the radiation test in Appendix F and is
manufactured under an industry-accepted quality system, the radiation test of Appendix F is not
required of the safety glass manufacturer.

NOTE 1 This test is to ensure that the laminating interlayer has long term resistance to solar radiation.
NOTE 2 This test is designed to qualify the interlayer, and not any other attributes of a laminated glass.

NOTE 3 Statistical sampling should be conducted with reference to Appendix A.

5.2.2 High temperature

When tested in accordance with Appendix G, nobubbles or other defects shall develop more than 12 mm
from the outer edge of the test specimen or from any crack. Test specimens may crack. However, any
test specimen in which the glass cracks to such an extent as will confuse the results, shall be discarded
without prejudice, and the test shall be repeated on another test specimen.

5.2.3 Fracture and adhesion

+10 +10

When 12 test specimens of size 300 " mm x 300 "~ mm are tested in accordance with Appendix H,

-0 -0
the followingapply:

(@) Not more than two of the test specimens shall break into separate large pieces.

(b) Not more than two of the remaining test specimens shall have at any location in the specimen a
hole or fracture through which the ball will pass.

() Immediately under the point of impact, small fragments of glass may leave the test specimen,
but the area thus affected shall not expose more than 650 mm?2 of reinforcing or strengthening
material, the surface of which shall always be well covered with small particles of tightly adhering
glass.

(d) Areas in which the glass is separated from the reinforcing or strengthening material shall not
exceed a total of 2000 mm?2 on eitherside.

(e) Spalling of the outer glass surface opposite the point of impact and adjacent to the area of impact
is permitted.

© StandardsAustralia Limited 2019
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5.2.4 Impact

"0 mm x 300 " mm are tested in accordance with Appendix I, the

-0 -0
specimens shall retain the ball for a minimum of 5 s. If only 5 out of the 6 retain the ball for a minimum
of 5 s then another 6 shall be tested, all of which shall conform.

When 6 test specimens of size 300

5.3 Requirementsforstandardlaminates(glassotherthanwindscreens andhigh
performance laminates)

Standard laminates shall conform with all of the tests specified in Clause 5.2 except the impact test (see
Clause 5.2.4).

5.4 Safety glass with included elements

Safety glass with included heating elements shall be tested with the elements in position and shall
conform with the relevant requirements of this Standard for the particular type of glass.

Where testing of the elements is required by other specifications, it does not form part of this Standard.

© Standards Australia Limited 2019
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Appendix A
(informative)

Demonstrating conformance to this Standard

A.1 Scope

This Appendix sets out the following different means by which conformance with this Standard can be
demonstrated by the manufacturer or supplier:

(@) Evaluation by means of statistical sampling.
(b) Assurance using the acceptability of the supplier’s quality system.

(¢) Other such means proposed by the manufacturer or supplier and acceptable to the customer.

A.2 Statistical sampling

Statistical sampling is a procedure which enables decisions to be made about the quality of batches of
items after inspecting or testing only a portion of those items. This procedure will only be valid if the
sampling plan has been determined on a statistical basis and the following requirements are met:

(@ The sample needs to be drawn randomly from a population of product of known history. The
history needs to enable verification that the product was made from known materials at essentially
the same time, by essentially the same processes and under essentially the same system of control.

(b) For each different situation, a suitable sampling plan needs to be defined. A sampling plan for
one manufacturer of given capability and product throughput may not be relevant to another
manufacturer producing the same items.

In order for statistical sampling to be meaningful to the customer, the manufacturer or supplier needs
to demonstrate how the above conditions have been satisfied. Sampling and the establishment of a
sampling plan should be carried out in accordance with AS 1199.1, guidance to which is given in AS

1199.0.

A.3 Supplier’s quality managementsystem

Where the manufacturer or supplier can demonstrate an audited and registered quality management
system conforming with the requirements of the appropriate or stipulated Australian or International
Standard for a supplier’s quality management system or systems, this may provide the necessary
confidence that the specified requirements will be met. The quality assurance requirements need to be
agreed between the customer and supplier and should include a quality plan or inspection and test plan
to ensure product conformity.

NOTE Information on establishing a quality management system is set out in AS/NZS ISO 9001 and AS/NZS
ISO 9004.
A.4 Other means ofassessment

Iftheabovemethodsareconsideredinappropriate,determination of conformancewith therequirements
of this Standard may be assessed from the results of testing coupled with the manufacturer’s statement
of product conformance.

© StandardsAustralia Limited 2019
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Irrespective of acceptable quality levels (AQLSs) or test frequencies, the responsibility remains with the
manufacturer or supplier to supply products that conform to the full requirements of the Standard.

© Standards Australia Limited 2019
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Appendix B
(normative)

Test for secondary image

B.1 Scope

This Appendix sets out the method for assessing the secondary image characteristics (see Clause 1.3.11)
of windscreens.

B.2 Apparatus

The apparatus shall consist of abox approximately 300 mm x 300 mm x 150 mm as shown in Figure B.1.
The front of the box shall have either —

(@ 12.7 + 0.5 mm diameter central hole and a concentric slit of inside diameter 79.2 + 0.5 mm and
width 1.6 + 0.5 mm forming a “ring and spot” target; or

(b) circular slit of outside diameter 33.3 + 0.5 mm and width 1.6 + 0.5 mm forming a “ring” target.

The front panel may be of glass masked with opaque black paper, or may be a metal sheet painted matt
black. In the latter case, the spiders bridging the slit shall be small, and shall be disposed at 45 degrees
to the vertical and horizontal axes. The box shall be illuminated by a lamp of 15 W to 25 W rating, and
the central hole shall be covered by a yellow-red filter, e.g. Ilford Red 608. The inside of the box shall be
painted matt white.

A telescope of x 2 magnification will assist in viewing and will decrease eye strain.

B.3 Conditions

The test shall be carried out in a dark room to ensure that the white circle and any secondary image are
distinctly visible.

B.4 Procedure
The procedure shall be as follows:

(@) Position the light box and windscreen as shown in Figure B.1 so that the centre of the target lies on
the horizontal line passing through the centre of the windscreen. The windscreen shall be 7.6 + 0.1
m from the light box, either set at the designed rake angle or in the vehicle standing on a level
surface. The horizontal target at the centre of the convex surface of the windscreen shall be normal
to the horizontal line passing through the centre of the target and the centre of the windscreen.

(b) Viewthelight box through each part of the primary vision area of the windscreen in order to detect
the presence of any secondary image associated with the illuminated targets. In order to view the
light box through all parts of the primary vision area, the windscreen may be moved laterally and
vertically relative to the projection line, being rotated as necessary to maintain normality of vision
in the horizontal plane while still maintaining a distance of 7.6 + 0.1 m from the light box to the
windscreen, and at the designed rakeangle.

© StandardsAustralia Limited 2019
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B.5 Report

The test report shall include the following information:

(a) Identification of the test specimen.

(b) Location of testing facility.

(¢) Date and time oftest.

(d) Name of personnel carrying out or supervising the test.
(¢) Names and position of witnesses, if any, to the test.

(® Outcome of the test according to the criteria for evaluation of results prescribed for the test in
Clause 3.2.1

Each page of the report shall be signed and dated by the person responsible for the test.

RING AND SPOT RING TARGET
TARGET
Annular slit (light) Light aperture
1.6 mm wide @12.7 mm
Windscreen x79.2 mm ID 7

15t0 25 Wlamp  —|

# —%(\‘/1

| 300
mm
Viewer Rake angle Central

H

Yellow-red filter % aperture
7.6m 300 mm / 300 mm
SIDE VIEW FRONT VIEW FRONT VIEW
Annular slit (light)
1.6 mm wide
x 33.3 mm OD

Figure B.1 — Apparatus for secondary image

© Standards Australia Limited 2019
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Appendix C
(normative)

Test for distortion of vision

C.1 Scope

The method specified in this Appendix is a projection method which permits evaluation of the
optical distortion.

C.2 Optical deviation and distortion

Optical deviation is the angle between the true and the apparent direction of a point viewed through
the windscreen, the magnitude of the angle being a function of the angle of incidence of the line of sight,
the thickness and inclination of the windscreen, and the radius of curvature at the point of incidence.

Optical distortion in a direction M—M’ is the algebraic difference in angular deviation Aa measured
between two points M and M’ on the surface of the windscreen; the distance between the two points
being such that their projections in a plane at right angles to the direction of vision are separated by a
given distance Ax (see FigureC.1).

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

Optical distortion at a point M is the optical distortion maximum for all directions M—M’ from
the point M.

AX Safety-glass pane

azw
M. -
c \ W

NOTE1 Aa=ai - as,i.e.the optical distortion in the direction M—M".

NOTE 2 Ax = MC i.e. the distance between two straight lines parallel to the direction of vision and passing
through the points M and M.

Figure C.1 — Diagrammatic representation of optical distortion

© StandardsAustralia Limited 2019
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C.3 Apparatus

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

The apparatus shall be arranged as shown in Figure C.2 and shall comprise the following items:

(@) Projector, of good quality, with a high-intensity point light source, having the following
characteristics:

(i) Focal length at least 9o mm.
(i) Aperture approximately 1/2.5.
(iii) 150 W quartz halogen lamp or 250 W quartz halogen lamp (if a green filter is used).

(iv) The projector is shown schematically in Figure C.3. A diaphragm of 8 mm in diameter is
positioned approximately 10 mm from the front lens.

Safety-glass pane

s
Projector R, ?
/<7 Dis play
_________________________________________________________________________ _/ ser een
/
7
| . 7
Diaphragm | L | \ 4
Rake angle Viewing direction
R,;=4m

R,=2t0o4 m (4 m preferred)

Figure C.2 — Arrangement of the apparatus for optical distortion test

Slides (rasters) Diaphragm

@8 mm

Light
source —|

Condenser Lens

Figure C.3 — Optical arrangement of the projector
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[oes Srasters), e.g. consisting of an array of bright circular shapes on a dark background, (see
Fgigure C ). The slides shall 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 windscreen 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
expressed as follows:

R,+R
Diameter=_* 2xAx

Ry

where

AX = 4 mm (see Figures C.1 and C.2)

3D

Figure C.4 — Enlarged section of the slide

(mpost stand, preferably one permitting vertical and horizontal scanning as well as rotation of
the windscreen.

tdrking template for measuring changes in dimensions where a rapid assessment is required. A
suitable design is shown in Figure C.5.
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Figure C.5 — Design for a suitable checking template
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C.4 Procedure

The procedure shall be as follows:

€))

(b)

(0

d

Mount the windscreen on the support stand (Clause C.3(c)) at the designed rake angle. Project the
test image through the area being examined. Rotate the windscreen or move it either horizontally
or vertically in order to examine the whole of the specified area.

When a rapid assessment with a possible margin of error of up to 20 % is sufficient, use a checking
template to calculate the value of A (see Figure C.5) from the limit value Aar, for the change in
deviation and the value of Ro, the distance from the windscreen to the display screen.

A =0.145 AaL x Ra
The relationship between the change in diameter of the projected image Ad and the change in
angular deviation Aa is given by the following equation:

Ad = 0.29 Aa xRa

where
Ad = change in diameter of the projected image, in millimetres
A = radius of distortion, in millimetres
Aar, = limit value for the change in deviation, in minutes of arc
Aa = change in deviation, in minutes of arc
Ro = distance from the windscreen to the display screen, in metres

Where a precise measurement with a possible margin of error of less than 10 % of the limit value
is required, use a photoelectric device to measure Ad 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.

For expression of results, evaluate the optical distortion of the windscreen samples by measuring
Ad at any point of the surface and in all directions in order to find Admax.

C.5 Report

The test report shall include the following information:

(@)
(b)
©
()
©
®

®

Identification of the test specimen.

Location of testing facility.

Date and time of test.

Name of personnel carrying out or supervising the test.
Names and position of witnesses, if any, to the test.

Outcome of the test according to the criterion for evaluation of results prescribed for the test in
Clause 3.2.2.

Indicate whether the assessment was by template or photoelectric device.

Each page of the report shall be signed and dated by the person responsible for the test.
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Appendix D
(normative)

Test for luminous transmittance

D.1  Scope

This Appendix sets out the method for determining the luminous transmittance of safety glass. Other
test apparatus and methods, the results which can be correlated with this test may be used.

D.2 Apparatus

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

Optical systems 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 a light beam which is substantially parallel. A
diaphragm shall be inserted to limit the diameter of the light beam to 7 + 1 mm. This diaphragm shall
be situated at a distance of 100 + 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.

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

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

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

D.3 Procedure

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

Place the safety-glass pane at a distance from the receiver equal to approximately five times the
diameter of the receiver. Insert the safety-glass pane 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 be read. The regular transmittance
(tr) is equal to n/100.

In the case of windscreens, alternative test methods may be applied using either a test piece cut from
the flattest part of a windscreen or a specifically-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.
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D.4 Report

The test report shall include the following information:

(a) Identification of the test specimen.

(b) Location of testing facility.

(¢) Date and time oftest.

(d) Name of personnel carrying out or supervising the test.

(¢) Names and position of witnesses, if any, to the test.

(® Minimum luminous transmittance value for each sample tested (refer to Clauses 3.2and 3.3).

Each page of the report shall be signed and dated by the person responsible for the test.
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Appendix E
(normative)

Fragmentation test

E.1 Scope

This Appendix sets out the method for performing fragmentation tests on toughened safety glass.

E.2 Apparatus

The following apparatus is required:

(@
(b)

(c)

A flat wooden surface, if floor is unsuitable.

A spring-loaded centre punch or similar manual-type pointed steel tool.

NOTE Examples of steel tools are a hammer of about 75 g mass or similar appliance and a punch with a
hardened point. The radius of curvature of the point should be approximately 0.2 mm.

A square template of 50 + 1 mm sides.

E.3 Principle

The specimen is laid horizontally on a surface that supports it over its entire area, or in the case of a
curve, is supported directly below the impact point and is broken with a punch applied at the geometric
centre. The number of particles of broken glazing material within the 50 mm square template is counted
in the area of coarsest fracture to ascertain whether the entire specimen fractures into particles that
are sufficiently small to minimize cutting and piercing injuries.

E.4 Procedure

The procedure shall be as follows:

(@

(b)

(c)

@

Place the specimen horizontally upon a flat wooden surface or floor that will support the test
specimen on its entire surface or on an identical test specimen. Provide a means to prevent any
substantial spreading of the fragments, e.g. by using asmall frame, adhesive tape or film etc., sothat
the fragments remain interlocked after breakage yet extension of the specimen is not hindered.

For a curved specimen, an adhesive film or tape shall be applied to cover the impact (concave) face
to retain the particles for counting after fracture.

Break the test specimen by using the tool(s) as described in Clause E.2(b). The punch blow shall be
applied within 25 mm of the geometric centre of the specimen.

Make a count of the particles of broken glazing material within 3 minutes of the fracture of the
glazing material. The particle count shall be made in the region of the coarsest fracture (the aim
being to obtain the minimum value), excluding a segment of radius 75 mm centred on the point
of impact of the centre-punch The particle count shall be made by placing a mask of (50 + 1) mm
x (50 + 1) mm on the test piece. The number of crack-free particles within the mask shall be
counted. In the particle count, all particles wholly contained within the square and all the particles
only partially contained by two adjacent edges of the square shall be counted. All particles only
partially contained by the other two adjacent edges of the square shall not be counted. Only
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particles containing both original faces shall be counted. A particle is “crack-free” if it does not
contain any cracks that run from one edge to another. Record the fracture pattern of the entire
panel and of the area that is used to make the particle count assessment by photographing in
sufficient resolution to be able to check the count subsequently from the photograph. The mask
should be in position when the photograph(s) are taken.

E.5 Testreport
The following information shall be reported:

(a) Identification of the test specimen (thickness, glass type, size), and the specific toughening
equipment on which it was processed and the date and time it was toughened.

(b) Particle count taken at the area of largest particles of the fractured test specimen, excluding the
75 mm radius area around the impact point. Photographic record of the result as specified in

Clause E.4(c).

(¢) Name and location of testing facility.

(d) Date and time of thetest.

(e) Name of personnel carrying out or supervising the test.
(f) Names and position of witnesses, if any, to the test.

Each page of the report shall be signed and dated by the person responsible for the test.

© Standards Australia Limited 2019



Fa

21 AS 2080:2019

Appendix F
(normative)

Radiation (light stability) test

Scope

This Appendix sets out the method for assessing the resistance of laminated safety glass to exposure
to radiation.

F2

Apparatus

The source of radiation shall be any source that conforms with CIE Publication No. 20 (1989) within the
UV wavelength range 280 nm to 400 nm. The variation in illuminance over the test specimen shall be
less than 10 % of the meanvalue.

NOTE An omnidirectional high pressure mercury vapour lamp placed 230 mm from the specimen will conform
with the source requirements.

k3

Procedure

The procedure shall be as follows:

(@

(b)

(c)
(d)
(e)

F4

Before radiation, determine the luminous transmittance of the test specimen by the method
described in Appendix D.

Protect a portion of the test specimen from radiation so as to leave a minimum of an area 60 mm
x 300 mm of the test specimen to be irradiated. Expose the test specimen to the source of
radiation specified in Clause F.2. The test specimens should be located at the distance from the
source that would result in an irradiance of 68 W/mz2 + 10 % in the UV band 280 nm to 400 nm (if
the source conforms with CIE Publication No. 20 in the visible region 400 nm to 800 nm as well,
this irradiance corresponds to an illuminance of 115 klx + 10 % percent) on the surface of the test
specimen and with the surface of the test specimen that would normally be glazed to the outside
of the vehicle towards the source. The test specimen shall be exposed for a period of 100 h during
which the temperature of the test specimen shall be maintained within the range of 38 °Cto 49 °C.

After radiation, determine the luminous transmittance of the irradiated test specimen by the
method described in Appendix D.

Calculate the reduction in luminous transmittance as a percentage of luminous transmission
before radiation.

Check that the luminous transmittance after the test is no less than 70 %.

Report

The test report shall include the following information:

(@
(b)
(©)

Identification of the test specimen.
Luminous transmittance of the test specimen before radiation.

Luminous transmittance of the test specimen after radiation.

© StandardsAustralia Limited 2019



AS 2080:2019 22

(d) Percentage reduction in luminoustransmittance.

(e) A statement which declares that the specimen has passed or that it has failed, based on the
information in (c) and (d).

() Name and location of testing facility.

(g) Date and time oftest.

(h) Name of personnel carrying out or supervising the test.
(i) Names and position of witnesses, if any, to the test.

Each page of the report shall be signed and dated by the person responsible for the test
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Appendix G
(normative)

High temperature (boil) test

G.1 Scope

This Appendix sets out the method for assessing the performance of laminated safety glass in a high
temperature environment.

G.2 Apparatus

A tank suitable for maintaining the test sample in a fully immersed state for the duration of the test.
The tank shall be equipped with means of maintaining water in the tank which is boiling subject to the
altitude being such that the boiling temperature is no less than 97 °C. Alternatively an air circulating
oven capable of being controlled at a uniform temperature of 100 + 3 °C.

G.3 Procedure

O +10 0 +10

Three test specimens (size 30 mm x 30
-0 -0

mm ) of laminated safety glass shall be

tested as follows:

(@) Immerse the test specimens in the boiling water, or place in the oven. The test specimens may be
preheated prior to immersion into the boiling water, and the oven may be heated up from a lower
temperature after the glass is placed into it to prevent cracking. However, the amount of time at
the specified temperature shall be at least 2 h.

(b) After 2 h remove the testspecimens.

(¢ Examine the test specimens for cracks, bubbles or other defects.

G.4 Report

The test report shall include the following information:

(a) Identification of the test specimen.

(b) Name and location of testingfacility.

(¢) Date and time of test.

(d) Name of personnel carrying out or supervising the test.

(e) Names and position of witnesses, if any, to the test.

() Details of any cracks, bubbles or other defects (including size and location).

Each page of the report shall be signed and dated by the person responsible for the test.
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Appendix H
(normative)

Fracture and adhesion test

H.1 Scope

This Appendix sets out the method for performing the fracture and adhesion test on laminated
safety glass.

H.2 Principle

The fracture and adhesion properties are assessed by dropping a 225 g ball from a specified height onto

+10 +10

_o mm x 300",

12 test specimens (size 300 mm) of the laminated safety glass being tested and

observing the nature of the breaks in each test specimen.

H.3 Apparatus
The following apparatus is required:
(@) Ahardened steel ball of mass 225 + 5 g and diameter approximately 38 mm.

(b) A supporting fixture as shown in Figure H.1, comprising steel frames, with machined borders 15
mm wide, fitting one over the other and faced with rubber gaskets about 3 mm thick and 15 mm
wide and of hardness 50 IRHD.

The lower frame rests on a steel box about 150 mm high. The test piece is 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
of about 12 mm thick resting on the floor with an interposed sheet of rubber about 3 mm thick and
of hardness 50 IRHD.

(¢) A means for dropping the steel ball freely from a height of 9.1 + 0.1 m so as to strike the specimen
within 25 mm of its centre. An electromagnet may conveniently be used for this purpose.

H.4 Conditions

The tests shall be carried out with the test specimens at a temperature of 20 + 5 °C, and the test
specimens shall be kept at this temperature for at least 4 h immediately preceding the test in order to
ensure a uniformity oftemperature.

H.5; Procedure
The test procedure shall be as follows:

(@) Support each test specimen in turn on the wooden frame, with the upper surface being the surface
that would be glazed to the outside of the vehicle and in such a way that the plane of the test
specimen is substantially horizontal.

(b) Drop the steel ball freely from a height of 9.1 £ 0.1 m so as to strike the specimen within 25 mm of
its centre. The ball shall make only one impact on the specimen.

(¢) Observe the details of the break in each specimen.
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H.6 Report

The test report shall include the following information:

(@) Identification of the test specimen.

(b) Location of testing facility.

(¢) Date and time oftest.

(d Name of personnel carrying out or supervising the test.
(e) Names and position of witnesses, if any, to the test.

(H Outcome of the test according to the criteria for evaluation of results prescribed for the test in
Clause 5.2.3.

Each page of the report shall be signed and dated by the person responsible for the test.

Dimensions in millimetres

0290
| 260 | ¢
Test 23
piece -
20 2 4 % 4 P 4, t o, 4 ¢
.
A L 23
Rubber / T
gasket
=150
10 min.
%2
! 0O 350 min. \

3

Sheet of rubber

Figure H.1 — Frame for fracture, adhesion and impact tests
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Appendix I
(normative)

Impact test

I.1 Scope

This Appendix sets out the method for performing the impact test on laminated safety glass.

I.2 Principle

The impact properties are assessed by dropping a 2.26 kg steel ball from a specified height onto 6 test
specimens of the laminated safety glass being tested and observing the retention time of the ball on
each test specimen.

1.3 Apparatus, conditions and procedure

The apparatus, conditions and procedure for the impact test shall be as specified in Appendix H except
that —

(@) thehardened steel ball shall have a mass of 2.26 + 0.02 kg and an approximate diameter of 82 mm;

(b) the ball shall be dropped from a height of 4.0_;0_3)5 m;and

(c) thetime that the ball is retained on each test specimen shall be observed.

I.4 Report

The test report shall include the following information:

(a) Identification of the test specimen.

(b) Name and location of testing facility.

(¢c) Date and time oftest.

(d Name of personnel carrying out or supervising the test.

() Names and position of witnesses, if any, to the test.

() Number of test specimens that retain the ball for not less than 5 s.

Each page of the report shall be signed and dated by the person responsible for the test.
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