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

1. Scope

1.1 This test method covers three test specimen procedures
that estimate the comparative ability of rubber compounds to
withstand the effects of normal weathering, or exposure in an
atmosphere containing controlled amounts of ozone. It does
not apply to testing of electrical insulation or other rubber parts
where high concentrations of ozone prevail due to electrical
discharge, nor to testing of material ordinarily classified as
hard rubber.

1.2 The values stated in SI units are to be regarded as the
standard.

1.3 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.

2. Referenced Documents
2.1 ASTM Standards:
D 1149 Test Method for Rubber Deterioration—Surface
Ozone Cracking in a Chamber?
D 4575 Test Methods for Rubber Deterioration: Reference
and Alternative Method(s) for Determining Ozone Level in
Laboratory Test Chambers?

3. Summary of Test Methods

3.1 Three test methods are used to measure ozone cracking
resistance:

Sections

Method A—Exposure of Straight Specimens (Elon 5to0 8
gated)

Method B—Exposure of Bent Looped Test Specimens 9to 12

Method C—Exposure of Tapered Specimens (Elon 13to 17

gated)

3.2 Each test consists of continuously exposing rubber test
specimens, held under strain, to normal weather conditions or
in an atmosphere containing controlled amounts of ozone.
Specimens are exposed for definite periods of time and their
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deterioration observed as evidenced by the appearance and
growth of cracks on the surfaces.

3.3 Refer to Test Method D 4575 for the reference and
optional alternative test methods for the measurement of the
ozone partial pressure in laboratory test chambers.

4. Significance and Use

4.1 In the development of rubber compounds for use in
applications where ozone cracking is objectionable, it is
necessary to have a test in which simple comparative perfor-
mance for resistance to cracking can be evaluated. This test
method can be used for this performance comparison.

4.2 This test method is not suited for use in purchase
specifications, not only because correlation with service life is
uncertain, but because the results from duplicate specimens
tested in different locations do not ordinarily give the same
values. No exact relation between the results of the test and
actual service performance is given or implied. The test is
principally of value when used for comparisons between two or
more rubber compounds.

METHOD A—EXPOSURE OF STRAIGHT
SPECIMENS

5. Apparatus

5.1 Mounting Block— A rectangular wooden block shall be
used for supporting the extended specimens. The block shall be
140 mm (5.5 in.) wide and approximately 380 mm (15 in.) long
and shall have a thickness of not less than 22 mm (0.875 in.).
The block shall have the grain running lengthwise and shall be
suitably reinforced on the back to prevent warping. Both of the
380-mm edges of the face carrying the specimens shall be
rounded with a 3-mm (0.125-in.) radius. (Fig. 1 shows the
details of construction.) The block shall have a smooth finish
and shall be painted with two coats of clear lacquer® or spar
varnish.

5.2 Fasteners—Aluminum tacks, or other suitable material
fasteners inert to ozone shall be used for fastening the
specimens to the edges of the wooden block.

5.3 Angle Strips— Right angled aluminum molding strips
13 by 22 mm (0.5 by .0875 in.) and of approximately No. 22

# duPont clear lacquer, or its equivalent, has been found suitable for this purpose.
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FIG. 1 Apparatus for Mounting Straight Rubber Test Specimens, Procedure A

gage thickness, for shielding the specimens where tacked and
bent over the edges of the block. Strips made from commercial
aluminum sheet of Alloy No. 2-S are suitable.

6. Test Specimens

6.1 The test specimens shall be rectangular strips 25 mm (1
in.) in width by 150 mm (6 in.) in length cut from standard
laboratory test sheets having a thickness of 1.9 mm (0.075 in.)
minimum and 2.5 mm (0.100 in.) maximum. The “milling
grain” shall be in the lengthwise direction of the specimen.

6.2 Duplicate test specimens shall be tested whenever pos-
sible.

7. Procedure

7.1 Firmly fasten the test specimens at one end to one long
side of the test block, spacing them 6 mm (0.55 in.) apart and
using three aluminum tacks per specimen. Then draw the strips
across the face of the block in such a manner as to cause an
extension of 20 %, measured between gage marks that shall be
100 mm (4 in.) apart and centered at the middle of each strip.
Fasten the other end of each specimen in the same way to the
opposite long side of the block. Mount the aluminum shields
by means of screws on each of the long sides so that the 22-mm
(0.875-in.) leg covers the tacked ends of the specimens and the
13-mm (0.15-in.) leg covers the specimens at the bend on to the
face of the block.

7.2 Expose the extended specimens to the weather and
sunlight at an angle of 45° with the horizontal facing south,
preferably on a roof of a building; or they may be exposed in
a cabinet having an atmosphere in which the ozone content is
controlled, as described in Test Method D 1149.

7.2.1 Take note of the warnings in Test Method D 1149
regarding the hazardous nature of ozone if an ozone cabinet is
used.

7.3 Record the date on which the tests were begun, and
examine the specimens daily thereafter or as often as neces-
sary, for the effects of ozone. Observation of cracks shall be
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made with a 7-power magnifying glass. Record the time of the
appearance of the first surface cracks on these specimens. If
desired, the exposure may subsequently be continued for the
purpose of observing the rate of growth of the cracks in length
and number or the development of any characteristic or
unusual surface effects.

8. Report

8.1 The report shall include the following:

8.1.1 Statement of the method used,

8.1.2 Description of the specimens, identifying the rubber
compounds and giving the duration, temperature, and date of
vulcanization, if known,

8.1.3 Dates of starting the exposure and the first appearance
of checks or cracks, and

8.1.4 Geographical location of specimens exposed to
weather.

METHOD B—EXPOSURE OF LOOPED TEST
SPECIMENS

9. Apparatus

9.1 Clamping Strips, made of medium-soft wood for clamp-
ing the specimens. Each strip shall be 13 mm (0.5 in.) in
thickness, 25 mm (1 in.) in width, and 575 mm (23 in.) in
length. Holes shall be drilled through the 13-mm thickness of
each strip at intervals of 40 mm (1.6 in.) starting 14 mm (0.6
in.) from one end. The holes shall be made approximately 4
mm (0.160 in.) in diameter, and shall match in paired strips.
The strips shall be fastened together using appropriate round-
head chromium-plated or galvanized iron machine screws
fitted with nuts.

9.1.1 Clamping Devices, made from aluminum also may be
used in place of the wood clamping strips. Several types of
metal angles and channels have been successfully used. One
way is the use of aluminum channels 3.5 mm (0.138 in.) thick

by 298 mm (11.75 in.) in length by 19 mn)FEippriemts
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