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Standard Practice for
Evaluating Durability of Building Construction Sealants by
Laboratory Accelerated Weathering Procedures 1

This standard is issued under the fixed designation C 1519; 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 for Exposure of Nonmetallic Materidls

1.1 This practice covers the method for the determination of 2.2 RILEM Standard N _
the durability of a sealant based on its ability to function in RILEM TC139-DBS Durability Test Method Determina-
cyclic movement maintaining adhesion and cohesion after ~ tion of changes in adhesion, cohesion, and appearance of
repeated exposure to laboratory accelerated weathering proce- elastic weatherproofing sealants for high movement fa-
dures. cade joints after exposure to artificial weathefing

1.2 This practice describes two laboratory accelerate% Terminology

weathering procedures for evaluating the durability of a™ L . ) .

sealant. 3.1 The definitions given in Terminology C 717 on terms
1.3 The RILEM TC139-DBS Durability Test Method is "€lating to building seals and sealants and in Terminology

related to this practice. G 113 on terms relating to natural and artificial weathering
1.4 This standard does not purport to address all of the!ests are applicable to this practice.

safety concerns, if any, associated with its use. It is thqL Significance and Use

responsibility of the user of this standard to establish appro- ) ] ,

priate safety and health practices and determine the applica- 4.1 This pracuce_descnbes the procedure to evaluate and/or

bility of regulatory limitations prior to use. compare the 'durablllty of_sealants Whe'n su_bjgcted to acceler-

ated weathering and cyclic movement in a joint.

2. Referenced Documents 4.2 Sealant installation procedures, design considerations
2.1 ASTM Standards: and movement during cure affect the aging processes and are
C 717 Terminology of Building Seals and Sealdnts fundamental to the success of any sealant. These factors are not

C 719 Test Method for Adhesion and Cohesion of Elasto-2ddressed with this test procedure.
meric Joint Sealants Under Cyclic Movement (Hockman 4-3 The amount, type and frequency of movement a sealant
Cycley experiences during its lifetime strongly depends on the mate-

E 691 Practice for Conducting an Interlaboratory Study torials used in construction and on the orientation of the joint
Determine the Precision of a Test MetRod toward sunlight and many other factors that are not uniform or

G 113 Terminology Relating to Natural and Artificial consistent. o _ . _
Weathering Tests of Nonmetallic Materials 4.4 Climatic exposures will differ with the orientation of the

G 141 Guide for Addressing Variability in Exposure Testing Puilding and shading as well as with local and regional climatic
on Nonmetallic Materials conditions. Climates in a given location can vary from year to
G 151 Practice for Exposing Nonmetallic Materials in Ac- Ye&r because of differences in solar radiation, temperature,

celerated Test Devices That Use Laboratory Lightrainfall, and atmospheric conditions. Further, the quality and
Sourceé intensity of solar radiation on the earth’s surface varies with

G 154 Practice for Operating Fluorescent Light Apparatud€ographic location, season, time of day, and cloud cover.
For UV Exposure to Nonmetallic Materidls 4.5 Variations in results may be expected when operating

G 155 Practice for Operating Xenon Arc Light Apparatusconditions are varied within the accepted limits of this practice.
Therefore, all test results using this practice must be accom-
panied by a report of the specific operating conditions as

* This practice is under the jurisdiction of ASTM Committee C24 on Building _reqU'red_ in Section 11. Refer FO Practice G 151 for dEta|_|6d

Seals and Sealants and is the direct responsibility of Subcommittee C24.40 diformation on the caveats applicable to use of results obtained

Weathering. according to this practice.
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4.6 The results of laboratory exposure cannot be directlydheres, their surfaces should be made non-adherent, for example, by a
extrapolated to estimate an absolute rate of deterioratioffin wax coating.

caused by natural weathering because the acceleration factor iss 3 Non-Adherent Substancdor the preparation of test

However, exposure of a similar material of known outdoormanufacturer.

performance, a control, along with the test specimens allows g 4 \ientilated Convection-Type Ovemapable of being
comparison of the durability relative to that of the control y\aintained at 50+ 2°C.

under the test conditions. Evaluation in terms of relative 6.5 Artificial Weathering Device-Choice of apparatus and
durabilityi also greatly improves the agreement in test reSUItauration of exposure shall be by mutual agreement among the
among different laboratories. Jinterested parties. The exposure conditions shall be as specified
4.7 Results of this procedure will depend on the care that igelow, which are based on test conditions used in ASTM or
taken to operate the equipment according to Practices G 1540 round robin studies on various types of sealants.
and G 155. Significant factors include regulation of the line g 5 1 procedure for Fluorescent UV/Condensation Appara-
voltage, freedom from salt or other deposits from watery s in Accordance with Practices G 151 and G 154se the
temperature control, humidity control, where applicable, congyposure conditions and lamp described in Practice G 154,
dition and age of the burners and filters in xenon arc equipgection X2.1: UVA-340 lamps; Exposure Cycle 1, 8h UV with
ment, and age of lamps in fluorescent UV equipment. uninsulated black panel temperature maintained at the control
Note 1—Additional information on sources of variability and on point at 60+ 3°C, 4h_ Co_ndensatlon with unm_SUIated black
strategies for addressing variability in the design, execution and datR@nel temperature maintained at the control point at5&C.
analysis of laboratory accelerated exposure tests is found in Guide G 14lrradiance at the control point in apparatus without irradiance
control shall be maintained at 0.78 0.12 W/(nf-nm) at 340
5. Summary nm. Unless otherwise specified, irradiance at the control point

5.1 For this procedure, specimens are prepared in which thghall be maintained at 0.78 0.05 W/(nf-nm) at 340 nm when
sealant to be tested adheres to two parallel contact surfacesing the irradiance controlled apparatus.
This procedure uses the same type of specimens, in the sameb-5.1.1 For specimen thickness greater than 20 mm, includ-
dimensions, and the same preparation and cure as described the substrate, the exposure cycle shall be 2h UV with
Test Method C 719. While any substrates can be specified arininsulated black panel temperature maintained at the control
used, this procedure was developed with anodized aluminuroint at 60+ 3°C followed by 2h UV plus water spray on the
substrates. Following cure, the specimens are placed in dfont surface. The typical temperature of water used for
artificial weathering chamber for 4 weeks. On removal fromsPecimen spray is 2t 5°C, but may be lower if ambient water
the weathering chamber, they are placed in a cyclic movemergmperature is low and a holding tank is not used to store
machine and subjected to 6 cyclic movements of extension anrified water.
compression at room temperature according tQ the method OfNOTE 3—For adequate condensation to occur during the dark period in
C 719. Any degree of extension and compression can be usege fluorescent UV/condensation device, a specimen thickness of less than
After the movement cycles the sealant is blocked open at theo mm, including the support, is required.
recomm_ended extension and examme(_j for flaws. Th_e cycle_of 6.5.2 Procedure for Xenon Arc Apparatus in Accordance
weathering followed by movement testing and examination is . h Practices G 151 and G 155Use the followina condi-
repeated as often as specified. After each cycle, the number \évijt . rac 9

: . ._tions:

cycles is recorded as well as the mode of failure, that is, 6.5.2.1 The spectral power distribution of the xenon lamp

cohesive or adhesive, amount of failure, the depth of any . :
cracks or breaks and other pertinent observations, such &Qall conform to the requirements of Practice G 155 for a

sealant deformation and bubble formation. xenon lamp W'Fh daylight filters. . S
6.5.2.2 Irradiance at the control point shall be maintained at

0.50+ 0.02 W/(nf-nm) at 340 nm, or the equivalent of 35
. _ 3.5 W/n? at 300-400 nm or 53@ 30 W/n? at 300-800 nm.
6.1 Aluminum Supporisfor the preparation of test speci- The irradiance tolerance change is made to conform with the

mens (two supports for each specimen). Anodized aluminum igplerance in other standards and the note is added for informa-
the standard substrate, but this method can be used with othggn.

substrates as well. Substrates should be compatible with the ) o )

sealant, should not degrade under weathering, and should itNC’;E 4_thT he eq”"’a'efm broad ba”dt |rr?<éi‘|.eflfncest f’“et ”Om'”tat' values g
. . . . . ased on the average ol measurements or diiferent instrument types an
into the joint movement appargtus. If primer is re,commende(& es of lamps and filters. For a more precise specification for the device
by the sealant manufacturer, it should be used in accordanqéed’ consult the instrument manufacturer.

with the manufacturer's recommendations.

6.2 Spacersfor the preparation of the specimens should be 6.5.2.3 The exposure cycle shall be 102 min light at an

of a non-adherent material and of a shape to produce a sealaiﬂ;g'g”um te:n{)%r%tlurekmamtﬂned at tthe c]?r:ItroI %Og]t at 7ot
joint as depicted in Test Method C 719. - uninsuated black panel temperature fofowed by a we

period of 18 min which is either water spraying or immersion
Note 2—If the spacers are made of a material to which the sealanin water.

6. Apparatus
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(1)The typical temperature of water used for specimen spragxposures that are as similar as possible. Irradiance uniformity
is 21 + 5°C, but may be lower if ambient water temperature iscan be determined in accordance with Practice G 151, Section
low and a holding tank is not used to store purified water. TheAl.
immersion water is kept at a constant temperature, which shall 9.1.3 Operate the artificial weathering device according to
be less than 40°C. the specifications in 6.5 for 4 weeks.

6.5.2.4 Relative humidity shall be maintained at the control 9.2 At the end of the 4 weeks in the artificial weathering
point at 50+ 5 % during the light only period in devices that machine, test the sealant to 6 movement cycles as described in

allow for control of relative humidity. Test Method C 719, section 9.4 and 9.5 (room temperature
6.5.2.5 The chamber temperature shall be maintained at thrmovement), at the prescribed movement amplitude.
control point at 48+ 3°C in devices that allow for its control. 9.2.1 Extend the specimen to the prescribed maximum

. _extension and block open with appropriate spacers. Examine
Note 5—The xenon arc ruggedness test was run at 70 % RH using a{h | f fl Al includ ks. break
exposure cyclef® h light followed by 2 h light plus water spray. The test e sealants for any flaws. Flaws include any cracks, breaks,

results compared well with those of outdoor exposures. Therefore, thes@dhesive or cohesive loss. Measure and record the depth of any
conditions are considered an alternate to the parameters given above. crack or flaw and any pertinent observations. Remove the
) ) blocks and allow the samples to recover to the dimensions of
7. Preparation of Test Specimens the sealant at initial cure.
7.1 Adhere the sealant to be tested to two parallel contact 9.3 Other measurements such as hardness, tensile strength,
surfaces as described in Test Method C 719. The user is telongation and modulus can also be made, if specified.

specify the number of specimens. 9.4 The artificial weathering exposure, the movement test,
7.2 Unless specified otherwise, use anodized aluminunthe examination and measurements of any flaws represent one
substrates. cycle of this durability procedure.

7.3 For each specimen, assemble two supports and two 9.5 The cycle is to be repeated as often as is specified.
spacers as shown in Test Method C 719 and set up on th®bservations and measurements are to be made and recorded at

non-adherent substrate. the end of each cycle.
7.4 Follow the instructions of the sealant manufacturer, for ) )
instance, whether a primer is to be used. 10. Periods of Exposure and Evaluation of Results

7.5 Fill the hollow space formed by supports and spacers 10.1 In most cases, periodic evaluation of materials is
shall be with sealant previously conditioned for 24 h at23 necessary to determine when significant changes occur.

2°C. The following precautions shall be taken: 10.2 The time of radiant exposure necessary to produce a
(a) avoid the formation of air bubbles; defined change in a material property can be used to evaluate
(b) discard the firs5 g of sealant out of the tube, cartridge or rank the stability of materials. This method is more reliable

or dispenser; than evaluating materials after an arbitrary exposure time or
(c) press the sealant towards the contact surface of theadiant exposure.

supports; and 10.2.1 Exposure to an arbitrary time or radiant exposure
(d) trim the sealant surfaces so that they are flush with thenay be used for the purpose of a specific test if agreed upon by

face of the supports and spacers. the parties concerned or if required for conformance to a

7.6 Backing materials and other joint formation aids shouldparticular specification. When a single exposure period is used,
be removed as soon as possible, consistent with no deformati@elect a time or radiant exposure that will produce the largest

of the sealant, to assist in the curing process. performance differences between the test materials.
S 10.2.2 In the development of a specification, the minimum
8. Conditioning exposure time shall be that necessary to produce a substantial
8.1 The specimens shall be conditioned or cured followingchange in the property of interest for the least stable material
the procedures of Test Method C 719, Section 8. being evaluated. An exposure time that produces a significant
change in one type of material cannot be assumed to be
9. Test Procedure applicable to other types of materials.

9.1 After completion of the above curing process, place the
test specimens in an artificial weathering device so that thél. Report
sealant surface (top of the joint) faces the exposure source. Thell.1 The report shall make reference to this practice and
face of the samples are positioned at the specified distanahall include the following information:
from the exposure source. 11.1.1 The name and type of sealant;
9.1.1 If the specimens do not completely fill the racks, fill 11.1.2 The batch of sealant from which the specimens were
the empty spaces with blank metal panels to maintain the tegroduced, if possible;
conditions within the chamber. 11.1.3 The type of support material if different than the
9.1.2 Specimens should be confined to an exposure aretandard of anodized aluminum;
where the irradiance is at least 90 % of that measured at the 11.1.4 The primer used, if applicable;
center of the exposure area. Unless it is shown that irradiance 11.1.5 Weathering information to conform to the Report
uniformity meets the requirements of Practice G 151, sectiosection of Practice G 151;
5.1.3 for no repositioning, use one of the procedures described 11.1.6 The amplitude of extension/compression used for the
in section 5.1.4 to insure that all specimens receive radianhovement cycles;
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11.1.7 Whether or not flaws occurred, and, if the affirmative,12. Keywords
the cycle at which they occurred, types of flaws (adhesion or
cohesion or other types), and depth of any flaws; and

11.1.8 Any deviations from the specified procedures an
conditions.

12.1 artificial aging; artificial weathering; building sealants;
éiurability; joint movement; sealants; weathering

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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