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Standard Practice for

Enclosed Carbon-Arc Exposures of Bituminous Materials 1

This standard is issued under the fixed designation D 529; 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.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope G 153 Practice for Operating Enclosed Carbon-Arc Light

1.1 This practice describes test conditions and procedures APparatus for Exposure of Nonmetallic Materials
for enclosed carbon-arc exposures conducted according :
Practices G 151 and G 153 for bituminous roofing and watertf?' Summ.ary. of Practllce . ) )
proofing materials that have a minimum softening point of 3-1 Thin films of bitumen are uniformly applied to alumi-
approximately 95°C (200°F) as determined by Test Method'UM panels. Shingles and similar products are cut to size and
D 36. (See also Terminology G 113.) exposed to specified cycles of temperature, light, and water. A

1.2 The values stated in SI units are to be regarded as tfg10icé of two test cycles is given along with options for
standard. The values given in parentheses are for informatig#etermining the period of exposure and evaluating results.

only. L
4. Significance and Use
1.3 This standard does not purport to address all of the 'gnii

safety concerns, if any, associated with its use. It is the 4.1 It is not possible to establish a precise correlation
responsibility of the user of this standard to establish appro-C€Ween accelerated and natural weathering because of geo-

priate safety and health practices and determine the appncagraphical climatic variations, Iog:al weathgr variation from
bility of regulatory limitations prior to use. normal, and local pollutants. This weathering apparatus and

procedure are used for comparing the weathering characteris-
2. Referenced Documents tics of bituminous materials against a reference material for
2.1 ASTM Standards? which the outdoor weathering characteristics are known. Guide

D 36 Test Method for Softening Point of Bitumen (Ring- G 141 provides guidance regarding this issue.

and-Ball Apparatus) 5. Apparatus

D 1669 Practice for Preparation of Test Panels for Acceler-
ated and Outdoor Weathering of Bituminous Coatings 5.1 The _enclosed Carbon-_arc app_aratus used shall conform
D 1670 Test Method for Failure End Point in Accelerated© € requirements defined in Practices G 151 and G 153.

and Outdoor Weathering of Bituminous Materials 5.2 Unless otherwise specified, the spectral power distribu-
G 113 Terminology Relating to Natural and Artificial tion of the enclosed carbon-arc shall conform to the require-
Weathering Tests of Nonmetallic Materials ments in Practice G 153 for enclosed carbon-arc with borosili-

G 141 Guide for Addressing Variability in Exposure Testing €&t€ glass globes.
of Nonmetgllic Metals - . 6. Test Specimens
G 147 Practice for Conditioning and Handling of Nonme-
tallic Materials for Natural and Artificial Weathering Tests
G 151 Practice for Exposing Nonmetallic Materials in Ac-
celerated Test Devices That Use Laboratory Light Source

6.1 Unless otherwise agreed upon, test specimens shall be
approximately 70 by 150 mm %2 by 57 in.). Bituminous
@aterials shall be applied as uniform coatings on aluminum
panels in accordance with Practice D 1669. Fabricated materi-
- als such as bituminous roofing, shingles, and similar products

1 This practice is under the jurisdiction of ASTM Committee DO8 on Roofing and Shall be cut to size and their weather surfaces exposed. If these
Waterproofing and is the direct responsibility of Subcommittee D08.02 on Preparegire too flexible to sustain their own Weight in a vertical
Roofings, Shingles, and Siding Materials. position, they may be mounted on aluminum panels.

Current edition approved Nov. 1, 2004. Published November 2004. Originally’ . .
approved in 1939. Last previous edition approved in 2000 as D 529 — 00. 6.1.1 At least two test specimens of each material shall be

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, oreXpOSGd.
contact ASTM Customer Service at service@astm.org.Aforual Book of ASTM 6.1.2 Other test Specimen sizes may be used to provide

Standards/olume information, refer to the standard’s Document Summary page o . . s . .
the ASTM website. "Sufficient material for post-exposure testing when desired.
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6.2 Unless otherwise specified, expose at least three replerganics and particularly silica, exposed panels will develop
cate specimens of each test and control material. spots or stains that may not occur in exterior exposures.

6.3 Follow the procedures described in Practice G 147 for 7.7.2 Follow the requirements for water purity described in
identification, conditioning, and handling of specimens of testPractice G 151.
control, and reference materials prior to, during, and after 7.7.3 If specimens are found to have deposits or stains after
exposure. exposure in the apparatus, the water purity must be checked to

6.4 Do not mask the face of a specimen for the purpose aofletermine if it meets the requirements of 7.7.2. On some
showing on one panel the effects of various exposure timesccasions, exposed specimens can be contaminated by deposits
Misleading results may be obtained by this method, since thbom bacteria that can grow in the purified water used for
masked portion of the specimens is still exposed to temperatusgecimen spray. If bacterial contamination is detected, the
and humidity cycles that in many cases will affect results.  entire system used for specimen water spray must be flushed
with chlorine and thoroughly rinsed prior to resuming expo-
7. Procedure sures.

7.1 Mount the test specimens vertically, and equidistant 7.7.4 The temperature of water used for specimen spray
above and below the horizontal centre line of the source ofhall be 7.2+ 3°C (45 =+ 5°F).
radiation. 7.7.5 When the water purity requirements above are met and

7.2 To ensure uniform total irradiation over the specimenthere is disagreement between parties on the extent of problems
surface, proceed in accordance with Section 9 of Practiceaused by stain or deposit, run referee tests in at least one other

G 153. laboratory that can meet the water quality requirements de-
7.3 Unless otherwise specified, operate the apparatus aseribed in 7.7.
cording to one of the following schedules. 7.8 For the cold exposure period in Cycle B, the panels shall
7.3.1 Cycle A be placed in the refrigerator, previously cooled to -4&°C
(0 = 10°F). The transfer of the panels from the exposure
Test Conditions Time, min apparatus to the refrigerator, and following this period, back to
Li‘igﬁf,l”e'ryafﬁfef 3°C (140 5°F) uninsulated black panel 51 the test chamber, shall only take sufficient time to allow for
Light with spray (spray water at 7.2+ 3°C (45 = 5°F) at the 9 Inspection of panels betw.een CyC|eS'_ . .
nozzle). 7.8.1 Load the panels into the refrigerator in a rack which
A complete cycle is 22 periods of 60 holds them vertically, and spaces them at least 10 &nin()
Total cycle time 22h apart. ) .
239 Cvele B 7.9 Clean the lamp filter globe daily, at the end of the cycle,
2.2 Lycle by washing with a mild detergent and water.
- ' 7.9.1 Replace the filter globe after 2000 h of operation, or
Test Conditions Time, h when pronounced discoloration or milkiness develops, which-
Water spray only (21 = 3°C (70 = 5°F) spray water) 1 : . . . .
Light exposure only (60 + 3°C (140 + 5°F) uninsulated black 19 ever occurs first. To provide more uniform irradiance over Iong
panel) periods, it is recommended that two globes be used in rotation
Water spray only (21 + 3°C (70 * 5°F) spray water) 2 P i
Light exposure only ( 60 = 3°C (140 * 5°F) uninsulated black 16%2 with the olde_r of the two belng replaced after every 1000 h of
i kpanel) lamp operation.
Cold exposure 18 + 5°C (0 = 10°F) 1% . .
T : 8. Period of Exposure and Evaluation of Test Results
otal cycle time 2294

Note 1—Cycle Arequires automatic control of the periods of light and 8.1 The duration of the exposure under this practice shall be

light with spray. In cycle B, light and water periods may be controlled ©N€ Of the following: o
either manually or automatically. 8.1.1 An agreed upon number of cycles of operation in

7.4 Control the temperature during the light only periods"’lccord"’mce with either Cycle A or C_ycle B, or
using the blackpanel thermometer unit, mounted in the same 8.1.2 The n_umber of cycle_s required to produce an agreed
manner as the test specimens, in the upper row. tpon change in the test Specimens, or

7.5 For devices capable of humidity control, operate with a 8.1.3 The number of cycles required to produce an agreed

relative humidity of 50+ 10 % during the light only periods. upé)g cgﬁmge in-a rﬁference Sp:C'men' b luated
7.6 The water shall strike the test specimens in the form of. anges in the exposed specimens may be evaluate

a spray equally distributed vertically over the face of thevisually at the end of each cycle by comparing them with

specimens. The specimens shall pass through the spray Onceuiﬂexposed samples, or by measuring a physical or chemical

each minute or revolution of the drum or rack for the durationpmperty' . . . .
of the spray period. 8.2.1 Cracking or perforation of asphalt coatings on alumi-

num panels can be determined by Test Method D 1670.
Note 2—Nozzle pressures may be considerably lower than pressures at

the point of entry into the machine due to the drop in pressure caused b9. Report

the size and length of pipe, valves, and fittings. 9.1 The report shall include the following information:
7.7 Water Purity 9.1.1 Adescription of the sample, including the thickness of
7.7.1 The purity of water used for specimen spray is veryasphalt coatings on aluminum panels,

important. Without proper treatment to remove cations, anions, 9.1.2 The type of exposure apparatus used,
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9.1.3 The cycle used (refer to A or B of this practice), It is essential to determine reproducibility of the exposure/
9.1.4 Any deviation from the standard test conditions, property measurement process when using the results from
9.1.5 The number of exposure cycles, and exposures conducted according to this practice in product
9.1.6 The extent of physical or chemical change in thespecifications.

sample after exposure. 10.2 Bias—Bias cannot be determined because no accept-

o ) able standard weathering reference materials are available.
10. Precision and Bias

10.1 Precision—The repeatability of results obtained in 11. Keywords
exposures conducted according to this practice will vary with 11.1 accelerated weathering; bituminous materials; carbon-
the materials being tested, the material property being mearc; degradation; exposure; light exposure; roofing; ultraviolet;
sured, and the specific test conditions and cycles that are useaslaterproofing

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.
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