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Outdoor Weathering of Construction Seals and Sealants
This standard is issued under the fixed designation C 1589; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope Surfaces Exposed to Wetting Conditions as in Atmospheric

1.1 This practice describes outdoor exposure procedures Corrosion Testing

used to determine the weathering durability of building con- G 113 Terminology Relating to Natural and Artificial
struction, seals and sealants. Weathering Tests of Nonmetallic Materials

G 141 Guide for Addressing Variability in Exposure Testing
Note 1—See Practice G 24 for Exposures to Daylight Filtered Through on Nonmetallic Materials
Glass. G 147 Practice for Conditioning and Handling of Nonme-
1.2 This practice is limited to the method by which the tallic Materials for Natural and Artificial Weathering Tests
construction seals or sealants are exposed to outdoor weatherG 178 Practice for Determining the Activation Spectrum of
ing as part of a test program. It does not describe the test a Material (Wavelength Sensitivity to an Exposure Source)
methods to be performed following the outdoor exposure. Itis  Using the Sharp Cut-On Filter or Spectrographic Tech-
intended for specimens of any size and shape to be used in nique
static or dynamic tests.
1.3 Means of evaluation of the effects of weathering will 3. Terminology
depend on the intended use for the test material. 3.1 Definitions—Definitions are found in Terminologies
1.4 The values stated in Sl units are to be regarded as th@ 717, G 113, and E 772.
standard. The values given in parentheses are for information
only. 4. Significance and Use
1.5 This standard does not purport to address all of the 4.1 Tests conducted in accordance with this practice are
safety concerns, if any, associated with its use. It is theused to evaluate the stability of construction seals and sealant
responsibility of the user of this standard to establish appro-materials when they are exposed to outdoor weather condi-
priate safety and health practices and determine the applications. The durability of seals and sealants in actual outdoor use

bility of regulatory limitations prior to use. can be very different depending on the location, because of
differences in solar radiation, moisture, temperature, pollutants,
2. Referenced Documents and other factors. Sealant color may also affect durability.
2.1 ASTM Standards? 4.2 The type, frequency and amount of movement of
C 717 Terminology of Building Seals and Sealants sealants varies with location and may affect durability. It
D 1150 (discontinued 1992) Form for Recording Results ofcannot be assumed, therefore, that results from one exposure in
Exposure Tests on Paint a single location will be useful for determining durability in a

E 772 Terminology Relating to Solar Energy Conversion different location. Exposures in several locations with different
G 7 Practice for Atmospheric Environmental Exposureclimates (for example, solar radiation, moisture, temperature,

Testing of_ Nonmetallic Ma_lterials _ _ pollutants, biological and other factors) that represent a broad
G 24 Practice for Conducting Exposures to Daylight Fil-range of anticipated service conditions are recommended.
tered Through Glass 4.3 1t is strongly recommended that control materials with

G 84 Practice for Measurement of Time-of Wetness orknown durability should be included with each exposure test.
Control materials should be exposed along with the test
specimens for the purpose of comparing the performance of

1 This practice is under the jurisdiction of ASTM Committee C24 on Building test m-aterlals .tO -the COI’]tI‘OlS: .It IS preferable to lflse two control

Seals and Sealants and is the direct responsibility of Subcommittee C24.20 erate_nals of Slml|a!’ compqsmon and COﬂSU.‘l:IC'[Ion to the t?St
General Sealants Subcommittee. specimens, one with relatively good durability and one with
Current edition approved February 1, 2004. Published March 2004. relatively poor durability. Unless otherwise specified, use at

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or H ; _
contact ASTM Customer Service at service@astm.org.Afotual Book of ASTM r:‘ieanSt three repllcate Specimens of each test and control mate

Standardssolume information, refer to the standard’s Document Summary page o
the ASTM website.
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4.4 The results of short-term exposure tests can provide an 5.4.2 Instruments Used to Measure Solar Radiatien
indication of relative outdoor performance, but they shall notinstrument and calibration procedures used for measurement of
be used to predict the absolute long-term performance of a setdtal solar radiation, total solar ultraviolet radiation, or narrow
or sealant material. The results of tests conducted for less thdyand solar ultraviolet radiation shall be in accordance with
12 months will depend on the particular season of the year ifPractice G 7.
which they begin.

4.5 Because of year-to-year climatatological variations, re6. Preparation of Samples
sults from a single exposure test cannot be used to predict the

absolute rate at which a seal or sealant degrades. Several yearg'1 Follow _the mar!ufacturer S instructions for mixing
&d/or preparing materials to be tested.

of repeat exposures are needed to get an average test result & ) ]

a given location. 6.2 It is strongly recommend.ed thgt control materials and
4.6 Climatic and construction factors can impose movemerkest materials be of the same dimensions.

upon sealed joints in use. This movement can impact the effects ]

of outdoor weathering. Consideration shall be given to the/- Test Specimen

effect Of mOVe.ment when anaIyZing eXpOSUI’e results obtained 71 Exposure test specimens may be Of any Size or Shape

on static specimens. that can be mounted in a fixture, a holder or applied directly to
4.7 When combined with proper provision for natural or the racks. They may be specimens suited to the means of

forced cyclic movement, this outdoor weathering procedurgyajuating the effects of weathering on specific properties, or

can also be used as an indicator of the ability of a seal ofhey may be larger specimens from which smaller specimens

seal_ant to withstand climate influences and the stresses @ evaluation may be cut. The exposure test specimens shall be

cyclic movement. large enough that mounting edges may be removed where

evaluation test results would be otherwise affected.

5.1 The test site shall conform to the requirements of _7.2 As far as practical, exposure of the test specimens shall

Practice G 7. Unless otherwise specified, position exposu |mL|J_Iate_ thosi used dm serwfce cond|t|lons of han enq-use
racks 45° relative to horizontal, facing the equator. The angl&PP |cagon_.”W en cor; |t|o;15 0 uTe are no_vvlnb, the spec|:|mer(1j
of exposure rack, and the orientation relative to the equator cafiP0Sed will consist of seal or sealant material being evaluate

vary depending upon the application and performance criteri lus suitable substrate or installation materials to conform to

that are being evaluated. Consult Practice G 7 for informatio'€ Projected practice. The effect of substrate or installation
on other exposure rack angles. materials is highly significant and contributes to the degrada-

5.2 Specimen Holders tion due to reflectance, heat absorption, moisture retention, etc.

5.2.1 The specimens for most static tests under test will not 7.3 The use of replicates of each experimental material
be of an exact size for mounting directly onto the frame.being evaluated is required in order to allow for variability.
Specimen holders shall be used to support the many sizes of7.4 The total number of specimens will be determined by
specimens involved in this testing. In no case shall thehe removal schedule and number of replicates plus file
specimen holder constitute a backing for that portion of thespecimens. These unexposed file specimens shall be retained at
material to be evaluated. conditions of 23.0+ 2°C and 50= 20 % relative humidity.

5.2.2 The specimen holders shall be constructed of a mat&hey shall be covered with inert opaque wrapping to exclude
rial agreed upon by the mutual parties. Aluminum panelsjight during the storage period. Refer to Practice G 147 for
glass, and marble shapes have been found suitable for statitore information on specimen handling and conditioning.
exposures.

5.2.3 The design of the specimen holders intended to induc®. Test Sites
or allow for cyclic movement (for example, testing rigs,

manually adjusted vices, and fully automatic mechanical de- 8.1 Weathering _racks shall be quated in _clearec_i areas,
vises) shall be agreed upon by the mutual parties. preferably at a suitable number of climatologically different

5 3 Materials and Manner of ConstructienTest racks and sites representing the variable conditions under which the

nardre shalconorm o e requrement of Pracice G 7 anf1SULCL, S8 2 Seaa Wl be used, Clmatoogrs
shall provide for the attachment of specimens or holders of aMesert, seashore (salt air) indgstrial locations t?o ical andy
convenient width and length. The structural members of the ' ; ’ o s, tropical, ar
. . . Subtropical regions, plus areas exhibiting a wide range of in
test racks shall not constitute a backing to the specimens under . : S
saﬁlar radiant energy. The area beneath and in the vicinity of the

test. Fasteners used to attach specimens to the test rack sh Il thering racks shall be tvpical of the around cover in that
provide for secure attachment but allow specimens to expand. g yp > groul .
imatological area. In desert areas in which sand is the

or contract with thermal changes, moisture absorption of o . .
desorption, or plasticizer. prevailing ground cover, coarse gravel is required to prevent

5.4 Instruments for Measuring Climatological Data abrasion and significant dust accretion due to wind-blown sand

5.4.1 Instruments Used to Measure Ambient Temperatur ’(;Igteerzex)tle-r?r?) ?Crglu r;jngos\;%rtrihi;b:relz\g-wt grass in most
and Relative Humidity-Instrument and procedures used for P » tropical, P '
measurement of ambient temperature and relative humidity Nore 2—Sand as a ground cover may be desirable where the abrasive
shall be in accordance with Practice G 7. effects of exposure to wind-blown sand is a part of the desired exposure.

5. Apparatus
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9. Exposure Stages solar radiation. A procedure for this has been described by N.D.

9.1 Use one of the following methods to specify theSearlé and is contained in Practice G 178.

exposure stages at which changes in properties of test spegi

, 0. Procedure
mens are determined:

10.1 Mark the test specimens to be exposed with an iden-

Note 3—The same exposure stage (by whichever method is used) willifying number, letter, or symbol so that they may be identified
not necessarily give the same changes in properties of the test specimeryatadily after exposure. The marking shall be such that there is
different exposure sites. The exposure stages must be regarded g% interference with either the exposure or the subsequent
providing only a general indication of the degree of exposure, and th‘festing. (Preferably, mark both specimen and specimen holder

results shall always be considered in terms of characteristics of then the side not exposed to weather. as advanced weathering can
exposure site as well. The use of control materials exposed along with th@ p ! g

test materials can aid in evaluating performance although test results m&PSCUre even deeply $(_:ribed marks.) .
vary at different exposure sites. 10.2 Record the initial appearance and physical-property

data appropriate to the evaluation method used.

10.3 Mount the test specimens in the holder or directly to
he exposure rack. It is convenient to group specimens to be
removed from exposure at the same time in one holder.

Note 4—The results for exposure stages of less than one year will 10.4 Record a diagram of the test specimen holder layout,
depend on the season of the year in which the exposure was made. F@hd record the date of installation and length of exposure
instance, summer exposures are generally more severe than wintptanned_
exposures. Seasor_1a| effects are reduced_ in exposures _of se\_/eral years, b0 .5 Ensure that the pyranometer is mounted at a tilt and
e e e af Zmulh angle that s identical 0 ha of the test specimens
degradation than expozur’es Etaned in autumn), pring may 10.6 Mount the specimens on ra_cks for the prescribed time,

solar radiant energy, or total UV radiant energy or narrow band
9.1.1.1 If available, record the total full spectrum solaruv radiant energy.
radiant exposure and total solar UV radiant exposure that has 10.7 Establish a fixed procedure of cleaning, visual exami-
been measured by radiometers positioned at the same tilt amghtion, conditioning, and testing of the specimens. This proce-
azimuth angle as the test specimens. dure will vary with materials, but it must be uniform in a series

9.1.2 Solar-Radiation MeasurementsSince solar radiation of tests on one material to provide comparative results.
is one of the most important factors in the deterioration of seals 10.8 The face of the specimen shall not be masked for the
or sealants during weathering exposure, exposure stages mpyrpose of showing the effects of various exposure times on
be defined in terms of the amount of radiation received by th@ne panel. Misleading results can be obtained by this method
specimens. Total solar radiation, total solar ultraviolet radiatiorsince the masked portion of the specimen is still exposed to
or narrow band solar ultraviolet radiation, are measured byemperature and humidity that will affect the results in many
radiometers positioned at the same tilt and azimuth angle as tluases.
test specimens. An inherent limitation to timing exposures 10.9 Unexposed file specimens shall be used for visual
based on solar radiation is that it does not reflect the variationgomparison to exposed specimens at various exposure stages.
in temperature and moisture, which are important weatherindylasked areas of exposed specimens may undergo changes
factors in conjunction with solar radiation. which could affect the visual comparison.

9.1.2.1 Total Full Spectrum Solar RadiatieaMeasure total ~ 10.10 Exposures and evaluations shall be planned to permit
full spectrum solar (nominally 300 to 2500 nm) radianteporting one of the following for the test material(s) and
exposure using the instrumentation described in Practice G £ontrol(s), if used:

The radiant energy measured shall be expressed in MJ/m  10.10.1 Change after a specified exposure, _
9.1.2.2 Total Solar Ultraviolet Radiatio—- Measure total __10-10.2 Amount of time for a specified change in properties

solar ultraviolet (295 to 385 nm) radiant exposure using thd® ccur, and _

instrumentation described in Practice G 7. The radiant energ 10.10.3 Arecord of a series of measurements versus expo-

measured shall be expressed in M3/ffihis is the recom- >Y'€:

mended method for determining exposure stages. 11. Report

9.1.2.3 Specified Narrow-Band Solar Ultraviolet
Radiation—The UV radiant exposure in specified narrow
wavelength intervals (or bands) that conform closely to the
wavelengths to which the material is most sensitive may also
be used to follow the exposure stages. In order to identify the
narrow bafnd.that COﬂfOI‘I’T?S} C|0:S€|y to the wavelengths to Whl(.:h 3Searle N. D., “Activation Spectra of Polymers and Their Application to
the mat.ena}I IS most sensitive, it may be necessary to determingapijization and Stability Testingtandbook of Polymer Degradation, 2nd E8.
the activation spectrum of the material based on exposure t@. Hamid, Ed., Marcel Dekker, New York, 2000, Chapter 16.

9.1.1 Exposure Time-Specify the duration of the exposure
in terms of months (1, 3, 6, 12, 15, etc.) or-years (1, 1.5, 2, 3,
4, 5, etc.), unless otherwise instructed.

11.1 Report the following information:
11.1.1 Laboratory name and location,
11.1.2 Site latitude,
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11.1.3 Test method and sequence of the test events, Note 5—These data are intended as an indication of the climate at the
11.1.4 Specimen mounting, test site,_ and the va_tlues reported are not to be used as absolute limits for
11.1.5 Observations, deviations, and waivers pertinent tgny Particular specimen on exposure.
the test, 11.1.10 Visual Evaluation Data-If visual evaluations are
11.1.6 Angle of exposure (horizontal, at-latitude, 45° orperformed, use a report form as described in D 1150 or
90°), and direction of exposure, equivalent to record the following items.
11.1.7 Duration of exposure of each specimen at each site, 11.1.10.1 Suitably complete identification of the specimen,
and dates of exposure, 11.1.10.2 General appearance properties of the exposed
11.1.8 Solar Radiation control specimens, if used,

11.1.8.1 If aVaiIable, total full SpeCtI’um solar radiant expo- 11.1.10.3 General appearance properties of the exposed
sure (nominally 300 to 2500 nm) for each exposure levelgpecimens, and

expressed in MJ/ i _ 11.1.10.4 Description or reference to tests used to evaluate
11.1.8.2 If available, total UV radiant exposure (295 to 385property change.
nm) for each exposure stage, expressed in MJ/m 11.1.11 Mechanical Testing of Physical Properties

11.1.8.3 Ifavailable, solar UV radiant exposure measuredin 11 7 11.1 The selection of which physical property is tested
a narrow bandpass including the bandpass in which the radiagf,q the means by which it will be reported shall be agreed upon

exposure was measure. , _ between buyer and seller.
11.1.9 Description of the climate at each site and summary

of the p_ertinent climatological data at each site for the exposure, pracision and Bias

period involved, as follows: . . . . .
11.1.9.1 Rainfall, 12.'1 It is not pOSS|_bIe to spem_fy the precision of thls
11.1.9.2 If available, time of wetness (see Practice G 84), Practice due to the highly subjective nature of weathering

11.1.9.3 Temperature average and temperature extremes EXPOSUTeS. Bias cannot be determined due to the lack of any
11.1.9.4 Humidity average and humidity extremes, and ~Known reference material.
11.1.9.5 Geographical location of the National Weather

Service relative to the test site if climatological data is not13: Keywords

measured at the test site. 13.1 construction seals; sealants; weathering
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