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

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard ISO 3917 was prepared by Technical Committee 
ISO/TC 22, Road vehicles, Sub-Committee SC 11, Safety glazing ma- 
terials. 

This second edition cancels and replaces the first edition 
(ISO 3917:1976), of which it constitutes a technical revision. 
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INTERNATIONAL STANDARD ISO 3917:1992(E) 

Road vehicles - Safety glazing materials - Test methods for 
resistance to radiation, high temperature, humidity, fwe and 
simulated weathering 

1 Scope 

This International Standard specifies test methods 
for resistance to radiation, high temperature, hu- 
midity, fire and simulated weathering, relating to the 
safety requirements for all safety glazing materials 
in a road vehicle, whatever the type of glass or the 
material of which they are composed. Terms used 
are in conformity to ISO 3536. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and Parties to 
agreements based on this International Standard 
are encouraged to investigate the possibility of ap- 
plying the most recent editions of the Standards in- 
dicated below. Members of IEC and ISO maintain 
registers of currently valid International Standards. 

ISO 3536:1992, Road vehicles - Safety glazing ma- 
terials - Vocabulary. 

ISO 3537:~‘1, Road vehicles - Safety glazing ma- 
terials - Mechanical tests. 

ISO 3538:1978, Road vehicles - Safety glasses - 
Test methods for Optical popedies. 

ISO 3795:1989, Road vehicles, and tractors and ma- 
chinery for agriculture and forestry - Determination 
of burning behaviour of inferior materials. 

ISO 4892:1981, Plastics - Methods of exposure to 
laboratory light sources. 

ISO 4892-2:-21, Plastics - Methods of exposure to 
laboratory light sources - Part 2: Xenon arc 
sources. 

ISO 4892-4:-21, Plastics - Methods of exposure to 
laboratory light sources - Part 4: Open-f7ame car- 
bon arc lamp. 

3 Test conditions 

Unless otherwise specified, the tests shall be car- 
ried out under the following conditions: 

Ambient temperature: 20 “C + 5 “C - 

Atmospheric pressure: 86 kPa to 106 kPa (or 
860 mbar to 1 060 mbar) 

Relative humidity: (60 $- 20) % 

4 Application of tests 

For certain types of safety glazing material, it is not 
necessary to carry out all the tests specified in this 
International Standard when the results, according 
to the purpose of testing, tan be predicted with cer- 
tainty from knowledge of the properties of the safety 
material concerned. 

5 Radiation test 

5.1 Principle 

Determination of whether exposure to radiation over 
an extended period of time produces any appreci- 
able decrease in regular luminous transmittance or 
any pronounced discoloration of the safety glazing 
material. 

1) To be published. (Revision of ISO 3537:1975) 

2) To be published. 
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5.2 Apparatus 5.5 Expression of results 

5.2.1 Radiation Source consisting of a medium- 
pressure mercury arc lamp with a tubular quartz 
bulb of ozone-free type; the bulb axis shall be verti- 
cal. The nominal dimensions of the lamp shalt be 
360 mm in length by 9,5 mm in diameter. The arc 
length shall be 300 mm + 14 mm. The lamp shall be 
operated at 750 W + 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 measur- 
ing the amount of energy emitted within a wave- 
length range of 300 nm to 450 nm, all other 
wavelengths being removed by the use of suitable 
filters. The alternative Source shall then be used 
with these fiIters. 

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

5.2.2 Power supply transformer and capacitor 
which shall be capable of supplying to the lamp 
(5.2.1) a starting peak voltage of 1 100 V minimum 
and an operating voltage of 500 V + 50 V. - 

5.2.3 Device for mounting and rotating the test 
specimens at 1 r/min to 5 r/min about the centrally 
located radiation Source in Order to ensure even 
exposure. 

5.3 Test specimen 

The size of the test specimens shall be 
76 mm x 300 mm. 

5.4 Procedure 

Measure the regular luminous transmittance, deter- 
mined according to ISO 3538, of three test speci- 
mens before exposure. Protect a Portion of each test 
specimen from the radiation, and then Position the 
test specimen in the test apparatus 230 mm from, 
and with its 300 mm dimension parallel to, the lamp 
axis. Maintain the temperature of the test specimens 
at 45 “C + 5 “C throughout the test. - 

The surface of each test specimen which would 
represent the outside face of the safety glazing ma- 
teriaI when mounted on the vehicle shall face the 
iamp. For the type of lamp specified in 5.2.1, the ex- 
posure time shall be 100 h. 

After exposure , measure the uminous transmittan 
again on each test specimen in the exposed area 

The results of the luminous transmission measure- 
ment of the exposed test specimen shall be com- 
pared with the values obtained for unexposed test 
specimens of the Same material. The deviation shall 
be expressed as a percentage. 

Changes in colour shall be evaluated: 

- either by examining the test specimens placed 
upon a white background and comparing the ex- 
posed area with the area which was protected 
from the radiation; 

- or by measuring the trichromatic co-ordinates of 
the test specimen before and after ageing and 
by calculating the differente between two col- 
ours according to the CIE31 prescriptions. 

6 High temperature test 

6.1 Principle 

Determination of whether the safety glazing material 
wili withstand exposure to high temperatures over 
an extended period of time without its appearance 
becoming substantially altered. 

6.2 Procedure 

Heat one or more test specimens of at least 
300 mm x 300 mm to 100 OC 2 “C. Maintain this 
temperature for a period of 2 h,then allow the test 
specimen(s) to cool to room temperature. 

If the safety glazing material has both extemal sur- 
faces of inorganic material, the test may be carried 
out by immersing the te;t specimen vertically in 
water boiiing at 100 “C ‘C for the specified pe- 
riod of time, care being izken to avoid undue ther- 
mal shock. 

If specimens are tut from windscreens, one edge of 
the test specimen shall be part of an edge of the 
Windscreen. 

6.3 Expression of results 

The resistance of the safety glazing material to high 
temperatures shall be evaluated with reference to 
bubbles or other defects produced in the test speci- 
men by the above test. 

Any defects within 15 mm of an uncut edge, 25 mm 
from a tut edge or within 10 mm of any Cracks which 
may develop shall be disregarded. 

Any te st specimen in which Cracks d evelop to an 
extent which might confuse th e resu Hs shall be dis- 

3) International Commission on Illumination. 
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card ed an 
its p lace. 

da noth er test specimen shall be tested in 

7 Humidity test 

7.1 Principle 

Determination of whether the safety glazing material 
will successfully withstand the effects of humidity in 
the atmosphere over an extended period of time. 

7.2 Procedure 

Keep one or more test specimens of at least 
300 mm x 300 mm vertically for 2 weeks in a closed 
Container in which the temperature is maintained at 
50 OC + 2 “C and the relative 
(95 & 4, %. 

humidity at 

These test conditions should exclude anY 
condensation on test specimens. 

In the event that several test specimens are tested 
at the Same time, adequate spacing shall be pro- 
vided between the test specimens. 

Precautions shall be taken to prevent condensate 
from the Walls and ceiling of the test chamber from 
falling on the test specimens. 

lf the test specimens are tut from windscreens, one 
edge of the test specimen shall be part of an edge 
of the Windscreen. 

7.3 Expression of results 

The resistance to humidity shall be evaluated visu- 
ally by reference to Change in the appearance of the 
safety glazing material after testing. i.e.: 

- Separation of materials; 

- loss of transparency according to ISO 3538. 

A waiting period of 48 h after exposure Prior to 
evaluation is permitted, if necessary. 

The changes shall be assessed over the whole test 
specimen, except within 10 mm of the uncut edges 
or within 15 mm of the tut edges. 

8 Burning behaviour test 

8.1 Principle 

Determination of the behaviour of the safety glazing 
material under the action of a small flame. 

The method used shall be that specified in ISO 3795. 

8.2 Expression of results 

The burning behaviour of the safety glazing ma terial 
shal I be eva luated by referen ce to t he burning rate. 

9 Resistance to simulated weathering 

9.1 Principle 

Determination of whether safety glazing materials, 
of which at least one surface is plastics, will suc- 
cessfully withstand exposure to simulated weather- 
ing conditions. 

9.2 Exposure apparatus 

Two types of light sources are included in this stan- 
dard, the long arc Xenon and open flame carbon arc 
lamps. Either light Source may be used for this test. 
Because of spectral differentes between the Xenon 
arc and open flame carbon arc, however, test results 
from the two light sources may or may not correlate, 
depending on the materials under test. 

9.2.1 Long arc Xenon lamp 

The exposure apparatus4) shall use a long arc Xenon 
lamp as the Source of irradiation, which shall comply 
with ISO 4892-2:-, subclause 4.1.2.5) method A (arti- 
ficial weathering). 

The long arc Xenon lamp is advantageous in that it 
tan, when correctly filtered and maintained, yield a 
spectrum most closely approximating that of natura1 
sunlight. To this end, the quartz Xenon burner tube 
shall be fitted with suitable borosilicate glass Optical 
filter(s)6) Suprax. [See employed shall be operated, 
from a suitable 50 Hz or 60 Hz power supply, 
through suitable reactance transformers and elec- 
trical equipment. 

The exposure apparatus shall include equipment 
necessary for measuring and/or controlling the fol- 
lowing: 

4) Such as Atlas Ci Series, Heraeus Xenotest Series, or Suga WEL-X Series. These are trade-names. This information is 
given for the convenience of users of this International Standard and does nd constitute an endorsement by ISO of the 
product named. Equivalent products may be used if they tan be shown to lead to the same results. 
5) The user’s attention is drawn to the fact that this reference is to a document which has not yet been published (revision, 
in the form of park, of ISO 4892:1981) and the subclause numbering may therefore Change. 

6) Such as Corning 7746 Pyrex or Heraeus Suprax. [See footnote 4) on trade-names.] 
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a) irradiance; 9.3 Test specimens 

b) black Panel temperature; 

c) water Spray; 

d) operating schedule or cycle. 

The exposure apparatus shall be made from inert 
materials which do not contaminate the ‘water em- 
ployed in the test. 

lrradiance shall be measured at the test specimen 
surface and shall be controlled according to the 
recommendations of the exposure apparatus manu- 
facturer. 

Total ultraviolet7) radiant exposure, in joules per 
Square metre, shall be measured or computed and 
shall be considered the primary measure of test 
specimen exposure. 

9.2.2 Open flame carbon arc lamp 

The exposure apparatus *) shall use an open flame 
carbon arc lamp as the Source of irradiation, which 
shall comply with ISO 4892-4:-, subclause 4.15), type 
1 filter. 

The open flame carbon arc yields a spectrum which 
is substantially different from natura1 sunlight. In that 
Portion of the ultraviolet and visible spectrum, be- 
tween 350 nm and 450 nm, concentration of energy 
in the cyanogen bands Causes the open flame car- 
bon arc to exceed greatly the spectral irradiance of 
natura1 sunlight. Except for this region, the open 
flame carbon arc has a spectral power distribution 
approximating natura1 sunlight. 

The open flame carbon arc lamps employed shall 
be operated at 50 V + 2 V of discharge voltage and 
60 A + 2 A of discharge current. They shall consist 
of carbon electrodes, of 22 h or 60 h in continuous 
illumination life, over which glass filters are 
mounted with spectral transmittances as follows: 

255 nm 1 % or less 

302 nm 68 % or more 

375 nm to 700 nm 90 % or more 

Total exposure time shall be the primary measure 
of test specimen exposure. Measurement or com- 
putation of total ultraviolet radiant exposure is op- 
tional. 

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 ex- 
posure. 

The number of test specimens for each test con- 
dition or exposure Stage shall be determined, in ad- 
dition to those required for visual evaluations as 
specified in 9.5, by the number required by the test 
methods. 

It is recommended that visual evaluations be con- 
ducted on the largest test specimens tested. 

9.4 Procedure 

Measure, in accordance with ISO 3538, the luminous 
transmission of the test specimen(s) to be exposed. 
Measure, in accordance with ISO 3537, the resist- 
ante to abrasion of the plastics surface(s) of the 
control specimen(s). That face of each test specimen 
which would represent the surface glazed to the ex- 
terior of the road vehicle shall face the lamp. 

Other exposure conditions shall be as given in 9.4.1 
to 9.4.10. 

9.4.1 In accordance with ISO 4892, the irradiance 
shall not vary more than + 10 % over the whole test - 
specimen area. 

9.4.2 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. Open flame carbon 
arc filters should be replaced after 2 000 h of use, 
or when pronounced discoloration or milkiness de- 
velops, whichever occurs first. lt is recommended 
that two of the filters be replaced at each 500 h in- 
terval. 

9.4.3 The temperature within the exposure appar- 
atus during the dry Portion of the cycle shall be 
controlled by circulation of sufficient air to maintain 
a constant black Panel temperature. 

In the Xenon arc exposure apparatus, this tempera- 
ture shall be 70 “C + 3 “C as indicated by a black 
Panel thermomete&r equivalent. In the open flame 
carbon arc exposure apparatus, this temperature 
shall be 63 “C & 3 “C as indicated by a black Panel 
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 due to light exposure. 

7) Total ultraviolet is considered to be all radiation of wavelength less than 400 nm. 

8) Such as Suga WEL-SUN-Series or Atlas XW Series. [See footnote 4) on trade-names.] 
9) The black Panel thermometer is described in subclause 5.3 of ISO 4892:1981. 
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9.4.4 The relative humidity within the exposure ap- 
paratus shall be controlled at (50 + 5) % during the - 
dry portions of the cycle. 

9.4.5 The deionized water used in the Spray cycle 
shall contain less than 1 ppm Silicon dioxide solids 
and shall leave no permanent deposit or residue on 
the test specimens which would interfere with sub- 
sequent measurements. 

9.4.6 The alkalinity (PH) of the water shall be be- 
tween 6,0 et 8,0 and the conductivity shall be less 
than 5 PS. 

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

9.4.8 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 im- 
patt. 

Water Spray shall be directed only against the test 
specimen surface facing the light Source. No recir- 
culation of the Spray water or immersion of the test 
specimens in the water is permitted. 

9.4.9 The test specimens shall be rotated about the 
arc in Order to provide uniform distribution of the 
light. All positions in the exposure apparatus shall 
be filled with test specimens or Surrogates to ensure 
that a uniform temperature distribution is main- 
tained. Test specimens shall be held in frames with 
backs exposed to the cabinet environment. How- 
ever, 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 surface is not impeded. 

9.4.10 The exposure apparatus shall be operated 
to provide continuous Iight and intermittent water 
Spray in 2 h cycles. Esch 2 h cycle, in accordance 
with ISO 4892, shall be divided into periods during 
which the test specimens are exposed to Iight with- 
out water Spray for 102 min and to Iight with water 
Spray for 18 min. 

9.5 Evaluation 

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

Evaluate t he exposed 
respect to the followin 

a) bubbles; 

b) colou Pl; 

c) haze; 

est specim 
properties: 

ens visually with 

d) noticeable decomposition. 

Measure, in accordance with ISO 3537 and ISO 3538 
respectively, the resistance to abrasion and lumi- 
nous transmission of the exposed specimens. 

9.6 Expression of results 

Report visual evaluations of exposed test speci- 
mens, comparing the appearance of each with that 
of the unexposed control specimens. If colour is 
measured instrumentally, compute and report the 
colour Change. 

Report the Change in luminous transmission and the 
Change in resistance to abrasion, comparing results 
of tests on exposed test specimens with results of 
tests on unexposed control specimens. 

9.7 Report of test Parameters 

Report the following: 

a) light Source (Xenon or open flame carbon arc); 

b) apparatus manufacturer and model number; 

c) exposure time, in hours; 

d) total ultraviolet radiant exposure (optional for 
o,pen flame carbon arc), in joules per Square 
metre. 

10) Colour Change may be evaluated optionally by a method given in CIE 15.2:1986, Colorirnetry. 
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UDC 629.11 .011.67:666.155:620.1 
Descriptors: road vehicles, glazing, safety glass, tests, high temperature tests, radiation tests, damp air tests, fire tests, artificial 
weathering tests. 

Price based on 5 pages 
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