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OUTDOOR WEATHERING OF EXTERIOR MATERIALS

1. SCOPE:

1.1 This teqt method specifies the exposure rack(s), black box&{es), and
instrumgntation, which shall be used for the outdoor weathering of materials
for autgmotive exterior applications.

1.2 Exposurd test site location(s) shall be as specifded by the differenpt
automotive manufacturers.

1.3 Sample greparation, exposure durations, and.performance evaluation
] procedures not presented in this method are ‘covered in material
> specifidations of the different automotive manufacturers.

1.4 This method includes two procedures:

1.4.1 Procedure A: Exposure in a rack without backing; or, as required
expanded metal back1ng, at.a fixed angle of 5 deg from the hor1zomta1
facing due south.

1.4.2 Procedure B: Exposure-in an unheated black box at a fixed angle ¢f 5 deg
from the horizontal'‘facing due south. :

SAE Technical Board Rules provide that: * This reportis published by SAE to advance the state of technical and engineering sciences.
E The use of this report is entirely voluntary, and its apphcabmty and suitability for any pamcular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.’

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1989 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.
2.1

3.
3.1

REFERENCE DOCUMENTS:

One or more of the referenced documents may be required for materials

evaluation before and after exposure.

specified by the different automotive manufacturers:

SAE J400 JAN85, Test for Chip Resistance of Surface Coatings

SAE J1545 JUNSG6,

Finishes, Textiles, and Colored Trim

Evaluation procedures shall be as

Instrumental Color Difference Measurement for Exterior

ASTM D 523,

ASTM D 610,

ASTM D 714,
ASTM D 772,

ASTM D 2794,

ASTM D 3002,
ASTM D 3359,
ASTM D 3363,

ASTM D 3924,

ASTM D 4060,

ASTM D 4214,

ASTM &313,

Standard.Method for Evaluating Degree of, Blistering

Near—Rhte Opaque Materiats

Standard Test Method for Specular Gloss

Standard Method for Evaluating Degree of Rusting on
Surfaces

Standard Method for Evaluating Degreé. of Flaking (Sq
Exterior Paints

Standard Method for Resistancel of Organic Coatings
Effects of Rapid Deformation (Impact)

Standard Practice for Evaluation of Coatings for P]
Standard Method forMeasuring Adhesion by Tape Tesf
Standard Test Method for Film Hardness by Pencil Tg

Standard Specification for Standard Environment for
and Testing Paint, Varnish, Lacquer, and Related Mg

Standard Test Method for Abrasion Resistance of Org
by. the Taber Abraser

Standard Test Method for Evaluating Degree of Chalk
Exterior Paint Films

Standard Test Method for Index of Whiteness and Yell

Painted Steel

of Paints

aling) of

to the

astics

st
Conditioning
terials

anic Coatings

ing of

owness of

SIGNIFICANCE AND USE:

This method shall be used to test the weather resistance of all materials
for automotive exterior applications except those materials covered by
government specifications.

/.

/
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3.2 Since the natural environment varies considerably during any twelve month

4.

4.

L1

1.2

2.1

period with respect to location,
sites located within the subtropical area of south Florida.

different results may be expected
Howeve

among
r.

previous studies indicate that exposures of two years or longer do prov1de

closely

related results for the sites 1nvest1gated Therefore,

subtropical site comparison studies should consist of results obtained from

a minim

um of two years of exposure.

LOCATION:

1

lTikely
the im
reflect

CONSTRUC

.1 Panel E

0 shade the test specimens during exposure. The area bened
diate vicinity of the test fixtures should be characterized
nce and be typical of the ground cover in that climatobogidg
st section of the racks or black boxes shall be at a suffic
pbove ground to avoid contact with vegetation and (to prevent
area maintenance.

TION:

xposure Racks (Coating Systems):

The e
of an

desigped for unbacked exposure.

NOTE:

When
provi
fitte

.2 Black B

xposure racks and hardware used in Procedure A shall be cons
pdized aluminum or an approved equivalent. The racks shall

Clear anodized aluminum alloy No. 6061 T6 and 6063 T6 have
found suitable for construction of racks and frames for us
geographic locations.

required, the racks shall be fitted with a 64 mm (2.5 in) sh
de an unexposed area~on the test piece. A typical panel rac
d shield for exposing coating systems is shown in Fig. 1.

oxes (Coating.Systems Only):

Black
resis
tempe
mater

boxes used in Procedure B shall be constructed of corrosion
tant metal. Exterior surfaces shall be coated with a high
ratuve; flat black paint. The interior of boxes constructed

Boxes
tempe

boxes,

ials with minimal reflectance properties shall remain uncoat]

rature, flat black paint. Care must be taken to insure that
which have been coated inside, are properly cured prior to

the test specimens on the exposure area.

NOTE:

No. 3003 aluminum sheet has been found suitable for black
use in all geographic locations. Krylon High Temperature,
black bar-b-que paint has been found suitable for painting
inside and outside of the boxes.

bjects

th and in
by low

al area.
jent
damage

tructed
be

been
e in all

jeld to
k and

of

ed.
high
the
placing

boxes for
flat
the

]Unpublished Report, ASTM Committee DO1 on Coatings and Related Materials;

Subcommittee .27 Accelerated Tests for Protective Coatings;
Accelerated OQutdoor Weathering.

Task Group

.10
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.2.2 Black boxes must have 13 mm (0.5 in) drain holes on 150 mm (6 in) center

drilled 13 mm (0.5 in) in from the bottom edge to provide for drainage
during rain events.

.3 There are two sizes of black boxes currently in use as illustrated in

Fi

gs. 2 and 3. The dimensions of the box used must be include

exposure report.

Exposure Racks (General Usage):

.1 Ambient temperature (daily maximum and minimum).

2 Blpck panel temperature (daily maximum and minimum).

3 Reflative humidity (dailyCmaximum and minimum).

4 Toftal time of wetness.

.5 Sollar radiation; T (total).

.6 Sollar radiation, UV (total ultraviolet), and

.7 Sollar radiation, CSW (centered selected wavelength), optional.
TEST SPECIMENS:

iflable upon request:

d in the

he immediate area of the exposure racks. The following data

.3.1 Geperal—ussge—expostre—racks—used—as—a—part—ofProcedure—A—are designed to
actommodate any samples, such as odd shapes and sizes, whichiccpnnot be
placed in the coating system exposure rack described in 5437 [The racks
shp11l be constructed to hold specimens or specimen holdexrs of @any
cohvenient size. A1l racks shall be designed for unbacked exppsure or
exposure on expanded metal. Material specificationsifor the vprious car
makers indicate when expanded metal or an approved,substitute [should be
uspd for exposing materials.

INSTRUMENTATION:
Instfuments for recording the following climatological data shalll be located

shall be

The coating systems for metal, and materials applied directly to coated
metal (decorative tapes, logos, side molding, emblems, etc.), are to be

appl

ied to 100 x 300 mm (4 x 12 in) SAE J1008-1010 steel panels.

The

preparation of the panels shall be as specified by the various car makers.

Materials other than those covered in 7.1 may be of any suitable size, which
shall be determined by the evaluation procedures that the specimens will be
ected to after exposure. Test samples or specimens taken from a
component or assembly should present an exposure surface that is as flat as
possible.

subj

- -

\J
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PROCEDUR

.

4.2

3

When required for materials other than steel, 3 mm (1/8 in) holes shall be
placed 6 mm (0.25 in) in from each corner of the test specimen to provide a
means of affixing the specimen to the exposure rack. The size and
of the holes may be adjusted to insure the specimen is free to expand or
contract during exposure.

placement

Specific instructions must be obtained from the car maker of interest for
mounting procedures and the exposure method for large parts of, or full
components and/or assemblies.

The size and number of test specimens that are to be exposed is more fully

covered

As ind{
descrik

The b14d
charact
the ent
suffici
must bd

During
by hosi

Prior t

Wash
such

5:95).

Rinse

Aftey
DuPor
equiy

A1l oth

E:

fabrics

in material specifications of the various car makers.

cated by the car maker, place the test specimen op_a b deg i
ed in Procedure A, or a 5 deg black box as described in Pro(

ck box exposures are meant to simulate the airyheat sink
eristics of an automobile body. The panels‘to be tested mu
ire open top side. If the number of panels to be exposed i}

rack as
edure B.

t cover
not

ent to cover the entire opening, blackspdinted sheet metal panels

used to fill all the open areas.

exposure, all test panels and/or-~Specimens are to be rinsed
ng them down with tap water at.the end of the morning dew fq

o evaluation, coating systems only are to be prepared as fo
upper 200 mm (8 in) using a soft sponge and a mild liquid d¢

as Ivory, Joy, or eguivalent, and clean tap water solution

immediately with clean tap water and dry using clean compré

monthly
rmation.

Tows:
tergent,

ratio

ssed air.

washing and drying, polish the top 100 mm (4 in) using Original

t Formula #7 Auto Polish and Cleaner made by Borden, Inc., ¢
alent.

er \materials, decorative tapes, logos, moldings, emblems, cq

r

ated

using

the procedure described in 8.4.1 and 8.4.2 unless otherwise indicated by the
different automotive manufacturers.

REPORT (See Fig. 4):

A report containing the following shall be submitted with the exposed samples:

Exposure site

Material

Substrate
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9.4
9.5
9.6
9.7
9.8
9.9

Procedure A or B (include dimension of black box if used)

Exposure dates

Solar radiation, T (total)

Solar radiation, TUV (total ultraviolet)

Solar radiation, CSW (centered selected wavelength) optional

Tota—time—of—wetness

NOTH:

Manufacturer and the type of instrument used to obtain-dqta for
9.6, 9.7, 9.8 and 9.9 shall be included in the report.

\J
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FIGURE 1
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FIGURE 2B - Small Black Box
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FIGURE 3
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