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Foreword

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. Each 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, governmental and
non-governmental, in liaison with 1ISO, also take part in the work. ISO collaborates closely with the International
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Introduction

A number of different exposure techniques can be used to provide information on the effects of environmental
stresses such as light, heat and water on plastics (see ISO 877 and ISO 4892). Each exposure test has its own
particular application and relevance. When determining changes in a particular property or attribute of a
material subjected to different exposures, the same evaluation methods should be used after all exposures to
ensure meaningful results.

Resulis for plastics subjected to exposure tests are strongly dependent on the type of exposullre conditions
used, [the type of plastic being tested and the property being evaluated. A result obtainedforone|property may
not bg the same as that for a different property of the same material, even if the same)exposur¢ test is used.
This standard is not intended to establish a fixed procedure for conducting the exposute test, but|is intended to
provide a set of specific procedures used to express the results for change in a characteristic property of the
mater|al after it has been exposed. It is up to the user to determine which exposare conditions are|most relevant
to the|specific material and the service conditions being used.

Test methods should be selected to determine changes in appearance’and properties of the exposed material
with ifs proposed application in mind. The exposure test used should be devised to discriminate among
mater|als based on such changes. This standard suggests typical/properties that can be used to determine
changes in plastics which have been subjected to exposure tests.

NOTE| Because of large differences in the spectral distribution of the light sources used, there can be large differences in
results| for the same plastics exposed in the various devices*described in 1ISO 4892. Therefore, compatisons between
plasticg should only be made based on results from exposurés in the same type of device and under the sgme conditions.
For opfimum comparisons, plastics should be exposed atthe’same time in the same device.

© ISO 2007 — All rights reserved \
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Plastics — Determination of changes in colour and variations in
properties after exposure to daylight under glass, natural
weathering or laboratory light sources
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cope

hternational Standard describes procedures used to determine changes in colour and othe
ties, and variations in mechanical or other properties, of plastics that have been expos

ds on whether the test used to characterize the materials being exposed is-destructive or ng
posures are conducted under conditions described in specific exposure standards.

prmative references

pllowing referenced documents are indispensable for the<application of this docume
hces, only the edition cited applies. For undated references, the latest edition of the referen
ling any amendments) applies.

b (all parts), Plastics — Determination of temperature of deflection under load

D5-A01, Textiles — Tests for colour fastness = Part A01: General principles of testing
D5-A02, Textiles — Tests for colour fasiness — Part A02: Grey scale for assessing change
D5-A03, Textiles — Tests for colourfastness — Part A03: Grey scale for assessing staining
/8, Plastics — Determination\of flexural properties

/9 (both parts), Plasti¢ss— Determination of Charpy impact properties

BO, Plastics — Détermination of Izod impact strength

D1, Plastics.==Standard atmospheres for conditioning and testing

D6, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (V|

r appearance
bd to daylight
analyse data
n-destructive.

ht. For dated
ced document

in colour

ST)

ISO 5

P7Aall parts), Plastics — Determination of tensile properties

ISO 2602, Statistical interpretation of test results — Estimation of the mean — Confidence interval

ISO 2813, Paints and varnishes — Determination of specular gloss of non-metallic paint films at 20°, 60° and

85°

ISO 2818, Plastics — Preparation of test specimens by machining

ISO 4628-6, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and size
of defects, and of intensity of uniform changes in appearance — Part 6: Assessment of degree of chalking by
tape method

ISO 6603-1, Plastics — Determination of puncture impact behaviour of rigid plastics — Part 1: Non-
instrumented impact testing
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ISO 6603-2, Plastics — Determination of puncture impact behaviour of rigid plastics — Part 2: Instrumented
impact testing

ISO 6721-1, Plastics — Determination of dynamic mechanical properties — Part 1: General principles

ISO 6721-3, Plastics — Determination of dynamic mechanical properties — Part 3: Flexural vibration —
Resonance-curve method

ISO 6721-5, Plastics — Determination of dynamic mechanical properties — Part 5: Flexural vibration — Non-
resonance method

ISO 7724 (all [parts), Paints and varnishes — Colorimetry
ISO 8256, Plgstics — Determination of tensile-impact strength

ISO 13468-1,|Plastics — Determination of the total luminous transmittance of transparent’materials — Part 1:
Single-beam |nstrument

ISO 14782, Pfastics — Determination of haze for transparent materials

CIE Publicatign No. 15, Colorimetry

3 Terms gnd definitions
For the purpopes of this document, the following terms and definitions apply.

3.1
control

material which is of similar composition and construction to the test material, used for comparison and exposed
at the same time as the test material

3.2
file specimen

portion of thg material to be tested which is stored under conditions in which it is stable, and is used for
comparison between the expesed and the original state

3.3
masked area

portion of the lexposed-specimenwhich-is protected fromlight exposure by masking

NOTE The masked area is not protected from heat and moisture.

3.4
test specimen
specific portion of the material upon which the testing is to be performed

3.5
replicate specimens

identical pieces of the test material being evaluated which are all exposed, conditioned and tested at the same
time

2 © 1SO 2007 — Al rights reserved
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4 Determination of changes in colour or other appearance attributes
4.1 Changes in colour

4.1.1 Principles

Changes in colour of plastics test specimens exposed in accordance with the specific exposure standard (see
Clause 2) are determined by one of the following methods:

a) an instrumental method;

b) vis

bual assessment using a scale.

NOTE
suitabl

The list in Clause 2 is not exhaustive and other standard methods for the determination.of properti
b (see 5.1).

es may also be

4.1.2 | Apparatus
4.1.2.
in 1S(¢
requir

| Instruments for measuring colour or changes in colour, conforming to the requirem
D 7724 for opaque specimens. For light-transmitting specimens, instruments shall co
bments of CIE Publication No. 15.

ents specified
nform to the

4.1.2.2 Grey scale for assessing change in colour, in accordance with ISO 105-A02 or ISO [105-A03 (see

also A
grade

NOTE
deep
discold

4.1.3

Speci
Stand
possil
Unles

nnex B to this International Standard). In this scale, grade 1 corresponds to the strongest
5 to zero contrast (two samples with identical colour):

The dark grey scale of ISO 105-A02 is well suitedhto assessing the extent of fading of relatively sf
Shades. The use of the near-white grey scale of ISO 105-A03 may be found preferable for
uration, e.g. yellowing, of white or near-white specimens.

Test specimens

mens of test and control materials shall conform to the requirements of the appropriateg
ard dealing with the specific exposure method used (see Clause 2 and the Note to 4.1,
le, a control material( of known weathering properties shall be included in the exposur
5 otherwise specified;.at least three replicate specimens of each material being exposed sh

contrast, and

rong colours or
assessing the

International
1). Whenever
b experiment.
all be used.

4.1.4 | Procedure

41.4.1 General

The specific procedure used for assessment of colour changes and any suriace cleaning shall be agreed upon
by all interested parties and shall be included in the test report. Determine colour changes as specified in the
appropriate International Standard.

Typically, colour changes are determined at a series of exposure stages in order to evaluate the rate of colour
change caused by exposure. In some cases, colour change is determined after a predetermined or specified
exposure increment. Measurement or visual assessment of colour should be made as soon as possible after
specimens are removed from exposure in order to minimize the effect of dark reactions, although in some cases
it is preferable to condition the specimens for e.g. 24 h after removal from exposure as appearance properties
assessed just after removal from exposure may vary, depending whether the specimen was removed at the end
of a wet exposure period or at the end of a dry exposure period.

NOTE Because of variability in exposure results, comparison of colour changes of different materials is best done when the
materials are simultaneously exposed in a single exposure device or at the same exterior location.

© ISO 2007 — All rights reserved
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4.1.4.2 Instrumental assessment

Measure colour on all specimens before exposure and after each exposure stage. If required, measure colour
on file specimens of each material when measuring colour on exposed specimens. Follow the procedures
described in ISO 7724 when measuring the colour and determining the colour change of opaque specimens
with instruments. For light-transmitting specimens, follow the procedures described in CIE Publication No. 15.

NOTE ASTM E 1347 [3l also describes colour measurement of light-transmitting materials.

4.1.4.3 Visual assessment

Follow the pr i i a1 i Use a
grey scale mgeting the requirements of 1ISO 105-A02 or ISO 105-A03. Compare the contrast rating of the
exposed spedmen and file specimens using the grey scale. The rating of colour change is the grade on'the grey
scale which shows the same contrast as between the exposed test specimen and an unexposed file specimen
of the same material.

NOTE Current information about suppliers of grey scales can be obtained from the secretariat of1S©/TC 38/SC 1.

If the contrasf| observed lies between two ratings on the grey scale, it can be characterized by an intermgdiate
rating. For example, a 3-4 rating signifies that, at the given exposure stage, the contrast between the exposed
test specimer] and the unexposed file specimen is greater than that of rating 4.0n the grey scale, but lesg than
that of rating

o

Report the ndture of the colour change in terms of the rating on the grey scale. In addition, the type of polour
change shall @lso be determined and reported. Use the following terms'to describe changes in hue, satufation,
lightness or cpmbinations of these changes:

a) for hue changes: more blue or less blue
more green or lesS)green
more red or-l€ss red

more yellow or less yellow
b) for saturafion changes: lessiintense

more intense

c) for changes in lightness: lighter

darker

A typical report of colourichange by visual assessment would be as follows: “more yellow, less intense, lighter,
ISO 105-A02/A03 gréy scale 2-3”.

4.2 Changes-in-otherappearanceproperties

In addition to colour change, other appearance properties of plastics may change as a result of exposure.
Determine changes in these appearance properties in accordance with relevant International Standards. If the
method used to assess the property change is not described in an International Standard, include a description
of the method used when reporting results. Examples of tests used to determine change in typical appearance
properties are shown in Table 1.

4 © ISO 2007 — All rights reserved
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Table 1 — Methods used to measure change in typical appearance properties

Property assessed ISO standard Quantitative data
Gloss retention ISO 28132 yes
Light transmission ISO 13468-1 yes
Haze ISO 14782 yes
Chalking ISO 4628-6 @ scale P
Mass yes
Dimensions yes
Cracking or crazing scale ?
Delaniination scdle[?
Warpifg scale[?
Growth of microorganisms scale|?
Migragion of components to surface scale[?
a8 Methods for paints applicable to plastics.
b Seel6.2.2 for recommended descriptive scale.

5D

5.1

Surfadg
prope
may K
destry
a) orn
b) on
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c) (if

Sp

It is v¢

Exam
Table
the c(

increment.

btermination of changes in mechanical or other properties

Principles

e properties of a plastic can be much more senpsitive to changes caused by weather
ties. Measurement of surface properties, or material properties greatly affected by surfa
e more informative in evaluating rigid plastics, The mechanical or other properties me
ctive tests are determined on several sets of-specimens:

test specimens exposed for a chosenr-period in accordance with an appropriate Internati
the specific exposure used,;

required) on file specimenssstored in the dark for the same period for which the corre
ecimens have been exposed.

bles of mechahical-property tests which may be used to assess the effect of exposure
P. Such testsyield quantitative data but are destructive so that, if it is required to follow chg
urse of\the exposure, an adequate number of replicate test pieces are needed for e

ing than bulk
Ce properties,
asured using

specimens selected as representative of the material prior to exposure (initial property determination);

bnal Standard

sponding test

ry important that all teésts be conducted using exactly the same test procedure and the same specimen-
condifjoning environment:

are shown in
inges through
ach exposure

If a pr

pperty is measured with a non-destructive test, it is recommended that the property be mea

sured on each

test specimen prior to exposure and after each exposure increment. Typical properties measured using
non-destructive tests include mass, dimensions, surface gloss, transmittance and haze.
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Table 2 — Typical mechanical-property tests used to assess the effect of exposure on plastics

Property assessed ISO standard

Tensile properties, particularly extension at break 1ISO 527
Flexural properties ISO 178
Impact strength

Charpy impact strength ISO 179

Izod impact strength ISO 180

Non-instrumented puncture test ISO 6603-1

Instrumented puncture test ISO 6603-2

Tensile im‘)act test ISO 8256
Vicat softening temperature 1ISO 306
Temperature of deflection under load ISO 75
Dynamic mechanical thermal analysis ISO 6721-1, ISO 6721-3 andISO 6721-5
Chemical changes (for example using infrared spectroscopy)

5.2 Appardtus

The apparatu
being measur

5 shall conform to the appropriate International Standard for{the determination of the pr
ed.

bperty

5.3 Test specimens

For measurement of the property of interest, test specimens-shall conform to the appropriate International

Standard deg
replicate speq
five replicateg

NOTE For prg
specimens for
where individug
that has been g

Test specime

ling with the property measurement method: Unless otherwise specified, use at least
imens of each material being evaluated when non-destructive tests are performed. Use a
of each material being evaluated when destructive tests are performed.

perties measured with destructive tests,;exposed specimens may be in the form of a sheet from wh
he particular test have to be cut. However, there may be differences in results between tests con
| test specimens are directly expesed, and tests where individual test specimens are cut from a large
ubjected to the exposure.

s shall be conditioned after machining (see ISO 2818). In addition, it may also be necess

three
It least

ch the
ducted
I piece

ary to

precondition the sheets prior to machining to facilitate specimen preparation.
5.4 Procedure

5.4.1 Determination- of initial properties

Unless otherwise’specified, condition the test specimens prior to the determination of initial properties in bne of
the atmospheres and using the tolerances and the appropriate period specified in ISO 291, or as agreed
between the interested parties. For hygroscopic plastics, comparative testing of moisture-sensitive properties
(i.e. mechanical, electrical) should be done after the samples have been brought to the same moisture content,
preferably the one that corresponds to the equilibrium at 50 % RH and 23 °C.

Determine the property or properties to be evaluated in accordance with the relevant International Standards, or
as agreed between the interested parties (see 5.1).

5.4.2 Storage of file specimens
Store file specimens in the dark under normal laboratory conditions, using one of the standard atmospheres

specified in ISO 291. Store moisture-sensitive materials in an atmosphere that will not produce changes due to
water absorption. This can be accomplished by storing at low relative humidity or in a moisture-proof container.
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The storage conditions used for reference specimens shall be agreed upon by all interested parties and shall be
stated in the test report.

5.4.3 Determination of properties after exposure

Condition the exposed test specimens and the file specimens (see 5.1) under the same conditions as those
used for the determination of the initial properties (see 5.4.1) or under conditions agreed upon by all interested
parties. Any difference in the conditioning procedures used for initial property determination and for exposed
specimens shall be included in the test report.

Using the same measurement method, determine the same property (or properties) on both exposed and, if
requirfd, Tlle Specimens as was determined on the mitial test specimens (See 5.4.1).

NOTE| With some tests, the results depend upon which side of the test specimen is exposed. In bendingtedts, for example,
different results are obtained according to whether the exposed surface or the unexposed surface of the t¢st specimen is
placed|under tension.

6 Expression of results
6.1 Changes in colour

6.1.1 | Instrumental measurements

Using| the instrumentally measured colour coordinates, determine the colour difference of gach replicate
specimen in accordance with ISO 7724-3. Calculate the ‘mean colour difference and the standafd deviation of
the mean.

6.1.2 | Visual assessment

Determine the change in colour as describedin 4.1.4.3.
6.2 Changes in other appearance properties

6.2.1 | Instrumental measurements

Instrumental methods used to characterize appearance properties such as gloss or transparencly are typically
non-destructive. When non-destructive tests are used, the property is measured on all test spe¢imens before
expospre and after €ach exposure increment.

If chapge in appearance property is measured by a non-destructive instrumental method, deternjine the mean
and sfandard-deviation for the property change in accordance with the procedures given in ISO 2602. For
propefties measured using non-destructive tests, the formulae for determining the mean and| the standard
deviattetrforthe-property-change-are-givenin-Clause- A+t requiredcalettate-the-95-%confiderce interval for

the property change as well.

In some cases, it may be useful to determine the percent retention of an appearance property after exposure.
When percent property retention is determined using a non-destructive test, calculate the mean and standard
deviation using the formulae given in Clause A.2 after each exposure period where properties are measured.

© IS0 2007 - All rights reserved 7
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6.2.2 Visual

assessment of change in appearance attributes

Changes in appearance and surface properties which have been estimated qualitatively shall be expressed on
a scale agreed between the interested parties. The following is recommended:

none;
barely per
slight;

moderate;

ceptible;

substantig

When visual ¢
guide be useq

NOTE This sd
Because of diff
from different o

6.3 Chang

Determine th
International

specimens. W
those obtaine

a) Measuren
with mea
measuren

Comparis
means of
confidenc
analysis 0

b) The mean
measuren
property 1
destructiv
the perce

c) The mean
made on
in the initi

ssessments of appearance attributes are made, it is recommended that a comparative reference
, such as photographic standards which illustrate the subjective scale.

ale is arbitrary and is best used when one individual assesses several test specimens at the sampg time.
erences between individuals conducting visual assessments, great care is necessary in interpreting [results
bservations.

bs in mechanical and other properties

e mechanical or other properties of each test specimeh in accordance with the rglevant
Btandards. Determination of mechanical properties often*involves destructive tests on indjvidual
hen destructive tests are used, compare the results~obtained for the exposed specimens with
i for the same property measured on file specimens. This comparison can be made in three|ways:

nents of the property of interest made on all replicates from the exposed specimens are conjpared
surements of the property made on a, Set of specimens tested prior to exposure of with
nents made on file specimens made atthe same time as the test specimens.

bn of data is made using analysis(of*variance. Unless otherwise specified, the differencelin the
the property measured on exposed and initial or file specimens shall be different at thegl 95 %
b level before any change ean be considered statistically significant. Use the proceddre for
f variance given in 1ISO 2602.

and standard deviation)for retention of the measured property are determined using data from
nents made on each replicate of the exposed specimens compared to the mean value [of the
heasured in the_ initial measurement or on file specimens. When a property is measured with a
b test, use the,equations given in Clause A.3 to determine the mean and standard deviat{on for
nt property refention.

and standard deviation for change in the property are determined using data from measurements
pach replicate of the exposed specimens compared to the mean value of the property megsured

test, use t

pl-property determination or on file specimens. When a property is measured with a dest
j givveni j rd-standard-deviationforthe-ehange in

the measured property.

For some properties, for example change in surface gloss, mass or dimensions, results can also be expressed

in the form of

change in property measured with non-destructive tests. When non-destructive tests are used,

use the equations given in Clause A.1 to determine the mean and standard deviation for the property change or

the equations

in Clause A.2 to determine the mean and standard deviation for the percent property retention.

It may also be useful to plot change in property against time or radiant energy, but in many cases there can be

a considerabl
misleading co

e spread of results within each set of test specimens and, unless this is taken into account,
nclusions can be drawn from a plot of arithmetic means. For some applications, calculation of the

time or radiant exposure needed to produce a defined level of the measured property is required. When this
type of data is to be reported, the mean and tolerance interval for the exposure time or radiant exposure shall
be determined using the procedure described in Clause A.5.
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7 Precision

The precision of the results reported in accordance with this standard depends on the precision of the specific
test methods used to measure the properties evaluated and the variability of the exposure test. Therefore, no
specific precision statement is possible. The procedures specified in this standard attempt to give the user an
indication of the precision of the results obtained by requiring reporting both the mean and standard deviation
for all test results.

8 Test report

The tgst report shall include the following:

a) a feference to this International Standard;

b) all details necessary for identification of the product tested;

c) a gomplete description of the exposure test used, including the following:
1)| for exposure to laboratory light sources:

— the type of exposure device used,

— the light source and filters used,

— a complete description of the exposure cycle (temperature, period of light exposure, dark exposure
and moisture exposure, etc.),

— the length of the exposure stage,

— areference to the relevant International Standard;

2)| for exposure to natural weathering-or daylight behind glass:
— the exposure location{

— the dates of expaosure,

— the total expesure time,

— if requirgd, the radiant energy of exposure and the passband in which it was measured,

— atdescription of the conditions in which the specimens were mounted on the exposuré rack,

= ‘a reference to the relevant International Standard;

d) a complete description of the methods used to measure reported properties, with reference to the relevant
International Standard where appropriate;

e) the conditioning procedures used (where appropriate, by reference to the relevant International Standard);
f) if applicable, the procedure used for cleaning the test specimens (see the Note);
g) the colour change, from instrumental or visual assessment, at each exposure stage;

h) the mean and standard deviation for results determined in accordance with 5.4 and/or Clause 6.

NOTE Cleaning the surface of exposed specimens can affect appearance. More information about the possible effects of
cleaning specimens prior to testing can be found in Annex B.

© IS0 2007 - All rights reserved 9
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Annex A
(normative)

Statistical formulae based on ISO 2602 for determination of mean

and

standard deviation and procedure for determination of time
to 50 % loss of property

A.1 Calculation of mean and standard deviation for property changes measured

using non-

Calculate the

Ci = Zo,i
where
To; is

Tts is

Determine the

destructive tests
change c; for each replicate specimen as follows:

— Lt,i

the initial property value;
the value of the property at exposure time .

mean property change using the equation

where n is th¢ number of replicates.

Calculate the

standard deviation sz of the mean property change using the equation

A.2 Calculation of mean and standard deviation for percent property retention

measured using non-destructive tests

Calculate the

percent property retention R; for each replicate specimen as follows:

R, = 24 % 100
Lo,
where
Lo is the initial property value;
Ty is the value of the property at exposure time ¢.
10 © 1SO 2007 — All rights reserved
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Calculate the mean percent property retention R as follows:

>R
E _ =1
n

where n is the number of replicates.

Calculate the standard deviation SR for the percent property retention as follows:

iwi =T

S+ = /- O
\ n—1

A.3 [Calculation of mean and standard deviation for percent property retention for
properties measured using destructive tests

[

Calculate the mean of the measured property from the initial determination or from measuremepts on the file
specimens, using the following equations:

When|using initial property measurements

n
Zxo,z’
=1

n

Irq =
where
Td is the initial property value;
n is the number of replicates.

When|using measurements made on file specimens

n
fo,i
i=1

n

TIg| =

wherg

l; is~the value of the property for each file specimen;

n is-the-number of replicate filespecimens
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Determine the percent retention R, ; for each of the exposed specimens using either the equation

"
Re; = =% x 100
Lo

or the equation

Tt

:l: .
Re; = = x 100

depending wiether retention IS expressed as a percentage ol the initial value obtained for the spegmens
exposed or ag a percentage of the value measured on file specimens, where x. ; is the value of the prepagrty for
each exposed specimen.

Determine the mean percentage property retention Fe using the equation

' Re,i

5) 1
Ro="=1—
Il

n

~

where n is th¢ number of replicate exposed specimens.

NOTE The mgan percent property retention can be obtained from measurements made using non-destructive tes}s (see
Clause A.2) or festructive tests (this clause).

Use the following equation to determine the standard deviation s for percent property retention:

Sﬁe =

A.4 Calculation of mean andstandard deviation for the change in property meastred
by destructive tests, when the change is relative to the mean of the initial values of the
property of to the mean-of the values obtained on file specimens

Determine thg mean initial value of the property or the mean value from file specimens as descrilped in
Clause A.3.

Use one of the fellowing equations to determine the change in property c. ; of each of the exposed specimens:

Cei = Teji — Lo

Cei = Tei — It
where

Tej is the value of the property for each exposed specimen;
To is the mean of the initial values of the property;

Tt is the mean of the values obtained on file specimens.
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Determine the mean change ¢, ; in the property using the equation

n
ZCe,i
=1

n

Ee,i =

where n is the number of exposed specimens.

Determine the standard deviation of the mean change in the property using the equation

n
2 (Ci —Cei)®
i=1

n—1

A.5 |Calculation of exposure time or radiant exposure to e.g. 50,.%’loss in property

Use the following procedure to determine the mean exposure time or the mean radiant energy
produge the defined property change, plus the corresponding tolerance interval:

a) Prepare at least five separate sets of specimens for exposure. Each specimen set shall cd
three replicate specimens of the material being exposed.

necessary to

ntain at least

b) Expose all the specimen sets at the same time in a single exposure device. Remove specimen sets
sgquentially so that the last set removed has been exposed.sufficiently to produce more than g 50 % loss in
the property of interest. Remove specimens at the end©f an appropriate dry period in the exposure and

store specimens in the dark at 20 °C to 25 °C and“50 % relative humidity until the prope
measured.

c) After each specimen set has been removed from the exposure device, determine the mean
dgviation for the property of interest.

d) When all exposures have been completed, plot all data points, the mean, mean — 2 X stan
arld mean + 2 X standard deviation for the property of interest as a function of exposure tir
rafliant exposure.

e) Use graphical interpolation af the plots of mean — 2 X standard deviation and mean +
dgviation to determine the (tolerance interval for the time or radiant exposure needed for tH
inferest to fall to the defined-value. Figure A.1 shows a typical plot and illustrates how the tole
fof the exposure time.orradiant exposure necessary to produce a 50 % loss in the property is

Reporit the mean and. the upper and lower limits of the tolerance interval for the exposure fi
expospre to produce.the defined change in the property.

NOTE| This procedure is used for the data for a single experiment in a single laboratory. When the results
exposyres,in'different laboratories are taken into consideration, the range of possible exposure times will be

rty has been
and standard

lard deviation
he in hours or

P X standard
e property of
rance interval
determined.

me or radiant

from additional
larger.
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