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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

TEST FOR OZONE RESISTANCE OF ELASTOMER COMPOUNDS
GM4486P

1 SCOPE. This method of test is intended for estimating
the relative ability of rubber or synthetic elastomer compounds
to resist ozone attack at a concentration that may be encoun-
tered in the outdoor atmosphere but under statically controlled
conditions. It is applicable to molded and extruded soft rubber
materials and sponge rubber which has a smooth natural skin
or solid rubber skin coating on the exposed surfaces. It is not
applicable to materials ordinarily classed as hard rubber.

1.1 In the interest of standardization, deviations should be
avoided or kept to a minimum. Where deviation is necessary,
reference should be made to this writing and the deviation(s)
only noted. A system of letter-number symbols is included for
this purpose.

1.2 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals.”

2 REFERENCED STANDARDS.

GM1000M ASTM D4575

ASTM D518

ASTM D1149
ASTM D1171

3 EQUIPMENT REQUIRED.

3.1 The test chamber shall be made of a material which will
not react with ozone. Aluminum and stainless steel have been
found satisfactory. The ozone generating source shall be out-
side of the chamber.

NOTE: The volume of the chamber shall be at least 0.11 to
0.14 m>. Refer to ASTM D1149 for suggested design of test
chambers.

3.2 An ozone producing device shall be provided which does
not produce oxides of nitrogen which analyze as ozone by the
fodine liberation method.

NOTE: While the effect of such oxides is not completely
known, it is advisable that every effort be made to avoid them.

3.3 A means for controlling the temperature of the ozonized
air within * 1°C in the chamber shall be provided. The appara-
tus shall move enough fresh ozonized air through the chamber
to change the air in the chamber at least every 80 s. Baffles
and/or other devices should be provided to cause thorough
mixing of the incoming air in the chamber. No electric fan or
other electric devices should be inside the test chamber. The
incoming air should be as free of impurities as that provided
by the normal room air conditioner. Exhaust air should be
directed to a point outside the building which precludes direct
reentry into the test chamber.

3.4 A means for sampling the ozonized air in the chamber
shall be provided. This sample should be taken from the cen-
tral area of the chamber, no closer than 51 mm to an outer
wall.

3.5 A means for measuring the ozone concentration of the
sample of air in the chamber shall be provided. The UV
absorption method listed in ASTM D4575 is satisfactory.
Commercially available chambers using this method also allow
automatic ozone calibration and continuous monitoring of
ozone concentration. The apparatus shall be capable of main-
taining the ozone concentration specified within S pphm.

3.6 A mounting mandrel or specimen holder of a material
which will not absorb ozone shall be provided. Wood coated
with spar varnish is suitable, and aluminum, stainless steel, or
glass may be used.

3.7 The fastening wire for specimens shall be aluminum or
enameled copper.

4 TEST SPECIMENS.

4.1 Unless otherwise specified the test specimens shall con-
form to one of the following:

4.1.1 Actual part or portion thereof strained 20% in tension at
the area of interest. The specified strain may be obtained by
mounting as straight, looped or otherwise suitably mounted
specimens.

4.1.2 Slab or other suitably dimensioned flat specimens pre-
pared per ASTM D518 Type A requirements.

4.1.3 Hose specimens shall be bent around a mandrel having
an outside diameter 8 times the nominal outside diameter of
the hose. Tie the two ends of the hose where they cross with
wire.

4.2 Provisions for other specimens and mandrel diameters are
made in Section 6 of this specification.

4.3 Duplicate test specimens are recommended whenever
possible. Three (3) specimens are required to obtain a quality
retention rating.

5 TEST PROCEDURE
purchaser and supplier).

5.1 CONDITIONING OR REST PERIOD. After specimens
are mounted, allow them to rest for 24 h at room temperature
in a relatively ozone free atmosphere. (NOTE: A relatively
ozone free atmosphere can be obtained by suspending the
specimen holder in a paper box.) Extreme care must be exer-
cised to prevent the specimens from being touched by the
hands, the side of the box, or anything else until the test is
completed. Any such handling may break a protective film and
cause failure.

5.2 TEST CONDITIONS. The test shall be run for 72 h @
38°C and 100 pphm ozone concentration. The concentration
should be within this range when the test is started. Many
chambers require up to 24 h to reach equilibrium. The ozone
concentration of the air in the chamber shall be determined as
required to assure conformity to the required range.

(Unless otherwise agreed by

NOTE: High humidity causes change of ozone concentration;
hence, more frequent ozone concentration checks are required
under these conditions.
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5.3 OBSERVATIONS. The specimens shall be removed
from the test chamber for observation after 24, 48, and 72 h
exposure. When testing for the appearance of the first crack,
make observations with sufficient frequency to detect same.
This frequency will depend on the resistance to ozone attack of
the rubber being tested. All observations shall be made using a
seven-power magnifier, or equivalent, except for specimens
prepared per ASTM D1171, or to be classified per ASTM
Standard ozone rating photograph or quality retention ratings,
In these cases observations are made with a two-power head-
gear binocular magnifier or equivalent. The same care must be
exercised as stated in 5.1

5.4 RATING OF EXPOSED SPECIMENS.

5.4.1 The standard requirement is no cracks for the specified
period of time when viewed with a seven-power magnifier or
equivalent.

5.4.2 When exposure to first cracking is specified, record the
time period elapsed.

5.43 When a rating number or a quality retention rating is
specified, the observation shall be performed according to the
requirements of ASTM D1171,

NOTE: If the size of the cracks are less than those shown on
one picture but equal to or greater than that shown on the next
lower rating picture, it shall be given the lower rating. For
example, if the cracks are smaller than shown on the picture
for rating number 2 but larger than those on the picture for
number 1, the specimen should be rated number 1. .

6 DEVIATIONS.

6.1 This specification allows for a variety of test conditions,
specimens, and deviations from the specified apparatus by the
addition of suffixes 1o the basic designation.

6.2 When specifying GM4486P without any suffixes the test
parameters shall be as stated above. Only deviations shall be
added as suffixes, which supersede the basic requirements.

6.3 The standard test parameters shall be specified whenever
practical or technically feasible, thereby promoting common
parameters for interlaboratory testing and general communica-
tions.

6.4 Deviations only shall be specified with the following suf-
fixes:

6.4.1 Ozone Concentration: A — (Insert the requirements as
part per hundred million)

6.4.2 Expose to Ozone: B — (Insert the requirements as h, 24
h intervals are generally specified. When testing to first crack,
insert B only)

6.4.3 Conditioning or Rest Period: C — (Insert the require-
ment as h, if no conditioning is required, insert C only)

6.4.4 Test Specimens:

ASTM D518, Type B
ASTM D518, Type C
ASTM D1171 conevrrirecrnnercnrnenes
Actual Part (NOTE 2)
Hose or Tubing (NOTE 1)...M — (Insert mandrel factor)

6.4.5 Rating of Exposed Specimens:

Time to First CracK................ None, described in B above,
exposure to ozone
Rating Number (ASTM DI1171) ....cccvevvvercreenns R — (Insert
max allowed: 0, 1, 2 or 3)
Quality Retention Rating (ASTM DI1171)...ccccerveernuane R
(Insert min % allowed: 5 to 100 %)
Test Temperature (NOTE 3).........ccocvrvrrrecenune T — (Insert

the required temperature, for C)

Magnification ......... X — (Insert magnification required to
examine sample if other than 8X. If examined with
the unaided eye, designate as X only)

6.4.6 Other apparatus, specimen and/or conditions (not con-
forming to GM4486P) as described by purchaser on
engineering drawings, purchase order, or elsewhere: Z

NOTE 1: Specify tie point if different than the normal require-
ment,

NOTE 2: Mounting conditions including % elongation or
compression, positioning (straight, looped, etc.), type of fix-
ture, and specimen preparation (cut length, whole part, etc.)
must be specified to describe the Y designation. If actual part
geometry is such that standard specimens may be fabricated,
use the appropriate designation above.

7 EXAMPLES.

7.1 GM4486P. Prepare samples per 4.1; condition for 24 h
at room temperature; test @ 38°C for 72 h @ 100 pphm ozone
concentration; and no cracks permitted when viewed at 7X
magnification.

7.2 GM4486P (A80 C72 Dl). Prepare samples per
ASTM D518, Type B; condition for 72 h at room temperature;
test @ 38° C (100°F) for 72 h @ 80 pphm ozone concentra-
tion; and no cracks permitted when viewed at 7X
magnification.

7.3 GM4486P (B C M7 T40 X2). Wrap hose around a
mandrel 7 times the nominal outside diameter of the hose and
tie with aluminum or enameled copper wire where the hose
crosses; no conditioning required; test @ 40 °C @ 100 pphm
ozone concentration until the first crack is noted when viewed
at 2X magnification.

8 SAFETY. This method may involve hazardous materi-
als, operations and equipment. This method does not propose
to address all the safety problems associated with its use. It is
the responsibility of the user of this method to establish appro-
priate safety and health practices and determine the
applicability of regulatory limitations prior to use.
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