
Designation: D 4141 – 95

Standard Practice for
Conducting Accelerated Outdoor Exposure Tests of
Coatings 1

This standard is issued under the fixed designation D 4141; 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 epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice covers three accelerated outdoor exposure
procedures for evaluating the exterior durability of coatings
applied to metal substrates.

1.2 The three procedures are as follows:
1.2.1 Procedure A—Black Box Exposure,
1.2.2 Procedure B—Heated Black Box Exposure, and
1.2.3 Procedure C—Fresnel Reflector Rack Exposure.
1.3 The durability rankings of coatings provided by these

three procedures may not agree when coatings differing widely
in composition are compared.

1.4 The acceleration of degradation rates of coatings pro-
duced by the three procedures of exposure are discussed.

NOTE 1—Other exposure procedures may provide accelerated results
for some types of products.

1.5 The values stated in either inch-pound or SI units are to
be regarded separately as the standard. The values given in
parentheses are for information only.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.A specific precau-
tionary statement is given in Note 5.

2. Referenced Documents

2.1 ASTM Standards:
D 523 Test Method for Specular Gloss2

D 660 Test Method for Evaluating Degree of Checking of
Exterior Paints2

D 714 Test Method for Evaluating Degree of Blistering of
Paints2

D 823 Practices for Producing Films of Uniform Thickness
of Paint, Varnish, and Related Products on Test Panels2

D 1186 Test Methods for Nondestructive Measurement of
Dry Film Thickness of Nonmagnetic Coatings Applied to
a Ferrous Base2

D 2244 Test Method for Calculation of Color Differences
from Instrumentally Measured Color Coordinates2

D 4214 Test Methods for Evaluating Degree of Chalking of
Exterior Paint Films2

G 7 Practice for Atmospheric Environmental Exposure
Testing of Nonmetallic Materials3

G 90 Practice for Performing Accelerated Outdoor Weath-
ering of Nonmetallic Materials Using Concentrated Natu-
ral Sunlight3

3. Summary of Practice

3.1 Several procedures are described that provide accelera-
tion of the degradation that coatings experience during natural
weathering. The procedures appear in the following order:

3.1.1 Procedure A—Exposure on a black box panel rack
facing the equator at 5° from horizontal.

3.1.2 Procedure B—Exposure on a heated black box panel
rack facing the equator at 5° from horizontal.

3.1.3 Procedure C—Exposure on a Fresnel reflector panel
rack that provides a high intensity of sunlight irradiation by
following the sun and focusing the sunlight on the test panels
by means of mirrors. The panels are wet periodically by
deionized water spray.4

3.2 Each of these procedures requires that coated test panels
be placed on racks of specified design and be exposed under
specified conditions of weathering.

3.3 The selection of a procedure for producing accelerated
degradation is dependent on the intended end use of the
coatings, limitations on the time available for the exposure
tests, and the degree of reliability required for predictions of
durability performance.

4. Significance and Use

4.1 The procedures described in this practice are designed to
provide greater degradation rates of coatings than those pro-
vided by fixed angle open-rack outdoor exposure racks. For
many products, fixed angle exposures will produce higher
degradation rates than the normal end use of the material.

4.2 Following are comments regarding the relative rates of
degradation that can be expected for coatings exposed by the

1 This practice is under the jurisdiction of ASTM Committee D-1 on Paint and
Related Coatings, Materials, and Applications, and is the direct responsibility of
Subcommittee D01.27 on Accelerated Tests for Protective Coatings.

Current edition approved July 15, 1995. Published September 1995. Originally
published as D 4141 – 82. Last previous edition D 4141 – 93.

2 Annual Book of ASTM Standards, Vol 06.01.

3 Annual Book of ASTM Standards, Vol 14.02.
4 Fresnel reflector panel racks are located at Heraeus DSET Laboratories, Inc.,

45601 N. 47th Avenue, Phoenix, AZ 85027-7042 and South Florida Test Service,
Desert Site, 31818 N. 203rd Ave., Wittmann, AZ 85361.

1

AMERICAN SOCIETY FOR TESTING AND MATERIALS
100 Barr Harbor Dr., West Conshohocken, PA 19428

Reprinted from the Annual Book of ASTM Standards. Copyright ASTM

NOTICE: This standard has either been superseded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.


