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NOTICE: This standard has either been superseded and replaced by a new version or discontinued.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.

QHW Designation: D 6486 — 99

Standard Practice for
Short Term Vehicle Service Exposure of Automotive
Coatings *

This standard is issued under the fixed designation D 6486; 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 D 1005 Test Methods for Measurement of Dry Film Thick-

1.1 This practice provides the protocol for vehicle service _ness of Organic Coatings Using M|cr_omet’ers
exposure testing of automotive coatings. Such exposure testing D 1186 Test Methods for Nondestructive Measurement of
is valuable for the verification of the performance of automo-  Dry Film Thickness of Nonmagnetic Coatings Applied to
tive coatings and correlation with laboratory test data. Vehicle @ Ferrous Base .
service exposure is intended to provide short term (2 to 20 D 1400 Test Method for Nondestructive Measurement of
weeks) exposure to the stress factors associated with vehicle Dry Film Thickness of Nonconductive Coatings Applied to
operation. Factors included are scratch, mar, impact, stone @& Nonferrous Metal Base

chipping, insect impact, bird dropping, tree sap and staining, D 3170 Test Method for Chipping Resistance of Coatings
environmental fallout, etc. D 3359 Test Methods for Measuring Adhesion by Tape

Test
Note 1—Vehicle service exposure is not intended to provide the 5767 Test Methods for Instrumental Measurement of
conditions that are needed for characterizing the long term effects of Distinctness-of-Image Gloss of Coating Surf&ces

weatherlng or corrosion expos-u.re. 22 US. Federal Standard:
1.2 The exposure conditions are produced by the placement poT NHTSA Reg. #49 CFR, Part 575

of multiple test panels of automotive finishes on automotive
test fleets that traverse a defined road course. Exposure to tBe Terminology
operating environment can be 20 h/day, 7 days/week allowing 3.1 Definitions of Terms Specific to This Standard:
for accumulation of over 100000 miles in 10 weeks of 311 blistering— formation in the film of dome-shaped,
exposure. _ _ liquid- or gas-filled projections resulting from local loss of
1.3 The values stated in Sl units are to be regarded as th@jhesion and lifting of the film from the previously applied
standard. The values given in parentheses are for informatiogpating or the substrate.
only. _ 3.1.2 chipping—removal of a coating, usually in small
1.4 This standard does not purport to address all of thepjeces, resulting from impact by hard objects or from wear
safety concerns, if any, associated with its use. It is thqjuring service.
responsibility of the user of this standard to establish appro- 3,13 cracking—breaks of the film where the breaks through
priate safety and health practices and determine the applicatg the surfacepainted and the previously applied coating or the
bility of regulatory limitations prior to use. substrate is visible.
2 Referenced Documents 3.1.4 d|st|nctness-of-lmage—glossaspect of gloss charac-
terized by the sharpness of images of objects produced by
2.1 ASTM Standards: reflection at a surface.
D 523 Test Method for Specular Gldss 3.1.5 gloss—angular selectivity of reflectance, involving
D 609 Practice for Preparation of Cold-Rolled Steel Panelgrface-reflected light, responsible for the degree to which

for Testing Paint, Varnish, Conversion Coatings, andeflected highlights or images of objects may be seen as

Related Coating Products o superimposed on a surface.
D 714 Test Method for Evaluating Degree of Blistering of 3 1 6 staining— discoloration, arising from foreign materi-
Paint als, that penetrates into the coating.

D 823 Practices for Producing Films of Uniform Thickness
of Paint, Varnish, and Related Products on Test Panels 4. Significance and Use

4.1 Since the exposure of automaotive coatings to the various

_ o S , , mechanical and chemical stress encountered in actual operation
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 D01.55 on Factory Applied Coatings on Preformed Products. 3 Annual Book of ASTM Standardgol 06.02.
Current edition approved Dec. 10, 1999. Published March 2000. 4 Available from the Superintendent of Documents, U.S. Government Printing
2 Annual Book of ASTM Standardéol 06.01. Office, Washington, DC 20402.
Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. DO c u m ents
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is very opportunistic, obtaining statistically significant datathickness should be controlled in accordance with the manu-
from which valid conclusions can be drawn, requires rigoroudacturers specifications and measured in accordance with Test
attention to the experimental designs and conditions of expoMethods D 1186, D 1005 or D 1400.

sure. Test panels are mounted on the major surfaces (front

. . "Note 2—Control and test coating specimens (panels) must have a large
sides and roof) of the vehicle. gsp P ) g

enough surface area to be able to accumulate sufficient occasions of stress,
5. Limitati and thus be statistically meaningful. Specimen size of 203 by 305 mm (8
- Limitations by 12 in.) has been found to be adequate.

5.1 Vehicle service exposure is not intended to provide the g2 Measure the gloss and distinctness of image (DOI) of
effects of weathering or corrosion exposure. Methods D 523 and D 5767.

5.2 Vehicle service exposure is not intended to provide g3 place the test and control coating panels on the speci-
absolute values. The performance of the test coatings is relativ@en racks.

to that of a control coating. 8.4 Mount the specimen racks on the carrier vehicles.

6. Vehicle Test Fleets Note 3—Specimen racks are to be mounted on the center front bumper

6.1 Various commercial organizations operate multi vehicld™nY: right and left front doors (side) and roof of the vehicle.

fl h f h ired diti A Note 4—A minimum of three test vehicles, operating in convoy, so that
eetst ?‘t C?‘n conform to the required test con _|t|ons. mo,n@y rotating position periodically, all test specimens acquire the stresses

other objectives, they are operated to comply with federal tirgnat are specific to their convoy position.

wear rating requirements. The U. S. Federal requirements areg g Begin the operation of the test run.

published in DOT NHTSA Reg. #49CFR Part 575, and o _ _ o

specifies specific route and operating conditions. The addition NoTe 5—It is highly desirable that the vehicles providing the test

of properly designed specimen racks to these vehicles can [atform operate 24 hiday over a broad range of road surfaces, for
accommodated. example, dirt, gravel, concrete, etc. The vehicles should operate at specific

speeds over a prescribed route. Such accumulations allow for the

. accumulation of 10 000 miles/week and therefore a high increase of stress
7. General Requirements with minimal weathering exposure.

7.1 Since the exposure of automotive coatings to the various Note 6—From a cost consideration the test should be conducted by
mechanical and chemical stresses encountered in actual opepéggybacking on vehicle fleets operating for other test purposes.
tion is very opportunistic, obtaining statistically significant Note 7—Periodic exposure to mechanical car washing should be
data from which valid conclusions can be drawn requil,eéntegrated into the test schedule. This will provide exposure to mar and

. ttention to th - tal desi d diti sfcratching.
rigorous attention fo the experimental design and conaitions O ... g~ periodic parking under trees should be integrated into the test

the exposure. ) ] schedule. This will provide exposure to tree sap and bird droppings.
7.1.1 Control and test coatings must be exposed simulta- g ¢ At the completion of the test run remove the specimen
neously. racks from the test vehicles.

_7.1.2 All coatings must be exposed on the major (front, g 7 Remove the control and test panels from the specimen
sides and roof) vehicle surfaces. racks.

7.1.3 Exposure specimen positions in the specimen mount- g g eyamine the control and test panels for the following:

ing racks must be randomized. , 8.8.1 Gloss in accordance with Test Method D 523.
7.1.4 All coatings must be exposed to the maximum prob- g g5 pojin accordance with Test Methods D 5767.
ability of stresses in the shortest possible time. The selection of g g 3 g¢ratch.

the specific road course to be traversed controls this require- 8:8: 4 Mar.
ment. , , _ 8.8.5 Staining.
7.1.5 A sufficient number of vehicles, operating under ggg Etching.
identical controlled conditions must be available, to allow for g g Chipping in accordance with Test Method D 3170.
maximum exposure and minimum vehicle operational prob- g g g Cracking.

lems. . . ) 8.8.9 Adhesion loss in accordance with Test Method
7.1.6 The selection of the operational environment must bgy 3359

chosen to ensure the highest probability of exposure to the g g 10 Bjistering in accordance with Test Method D 714.
stress of interest. o _

7.2 The fleet operating environment should be defined to Note 9—There are no ASTM methods for quantitatively measuring
optimize the stress factors of interest. Examples are; graveferaich, mar, staining, etching, shipping or cracking of an automotive
unpaved road segments to evaluate stone chipping, mechankg% ting. Therefore, these observations are subjective and should be made

. . sus the control coating.
car washing after dust road travel to evaluate mar resistance,
operation during insect season to evaluate insect impact, et®: Report
9.1 Report the following information:

8. Procedure 9.1.1 Type of coating tested.

8.1 Prepare a minimum of two test panels per specimen 9.1.2 Identification of coating tested (control or test coat-
rack, in accordance with the coatings manufacturers specificéng).
tions, for the coatings to be evaluated. Prepare the test panels9.1.3 Initial coating film properties to serve as base point
as described in Practices D 609 or D 823. The coating filn{gloss, DOI). Documents
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