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Designation: D 1148 – 95

Standard Test Method for
Rubber Deterioration—Heat and Ultraviolet Light
Discoloration of Light-Colored Surfaces 1

This standard is issued under the fixed designation D 1148; 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.
(This test method was prepared jointly by the Society of Automotive Engineers and the American Society for Testing and
Materials.)

1. Scope

1.1 This test method describes a technique to evaluate the
surface discoloration of white or light-colored vulcanized
rubber, that may occur on exposure to heat and ultraviolet
radiation.
1.2 This test method also describes how to qualitatively

evaluate the degree of discoloration produced under such
conditions.
1.3 The term “discoloration” applies to a color change of the

rubber sample, as distinguished from staining (see Note 1), that
refers to a color change of a metal finish in contact with or
adjacent to the rubber specimen.
1.4 The values stated in SI units are to be regarded as the

standard. The values given in parentheses are for information
only.
1.5 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.

NOTE 1—Tests for staining are covered by Test Methods D 925.

2. Referenced Documents

2.1 ASTM Standards:
D 925 Test Methods for Rubber Property—Staining of Sur-
faces (Contact, Migration, and Diffusion)2

D 2244 Test Method for Calculation of Color Differences
from Instrumentally Measured Color Coordinates3

D 3182 Practice for Rubber—Materials, Equipment, and
Procedures for Mixing Standard Compounds and Prepar-
ing Standard Vulcanized Sheets2

D 3183 Practice for Rubber—Preparation of Pieces for Test
Purposes From Products2

D 4483 Practice for Determining Precision for Test Method
Standards in the Rubber and Carbon Black Industries2

E 691 Practice for Conducting an Interlaboratory Study to

Determine the Precision of a Test Method4

3. Summary of Test Method

3.1 Specimens to be tested for discoloration are placed
under a sunlamp bulb contained in a test chamber. The
specimens shall include one or more reference specimens of
known discoloration characteristics.
3.2 After exposing the specimens to radiation from the

sunlamp for specified periods of time, the degree of discolora-
tion is rated against the reference standard or the original
specimens, or both.

4. Significance and Use

4.1 The surface of white or light-colored vulcanized rubber
articles, or vulcanized rubber covered with an organic finish,
may discolor when exposed to conditions of heat and sunlight.
This change in color of light-colored rubber surfaces is
objectionable to the consumer.
4.2 This test method does not duplicate natural exposure

since the ultraviolet radiation of the sunlamp emits short wave
components that are not present in sunlight.
4.3 Results obtained should be treated only as indicating the

effect of heat and ultraviolet radiation emitted by the sunlamp
and not as equivalent to the result of any natural exposure,
unless the degree of quantitative correlation has been estab-
lished for the material in question.
4.4 This test method may be used for producer-consumer

acceptance, referee purposes, and research and development
work.

5. Apparatus

5.1 Light Source—A RSM Type 275 W, 110 to 125 V
sunlamp bulb5 with Mogul screw base shall be used. The RSM
bulb shall be calibrated in accordance with Section 7.
5.2 Alternative Light Sources—The RS,6 RS-HUV, and S-1

sunlamp bulbs, formerly employed for this test method, are no
longer commercially available, but may be used if they can be
obtained. These bulbs shall also be calibrated in accordance
with Section 7.

1 This test method is under the jurisdiction of ASTM Committee D-11 on Rubber
and is the direct responsibility of Subcommittee D11.15 on Degradation Tests.

Current edition approved Feb. 15, 1995. Published April 1995. Originally
published as D 1148 – 51. Last previous edition D 1148 – 94.

2 Annual Book of ASTM Standards, Vol 09.01.
3 Annual Book of ASTM Standards, Vol 06.01.

4 Annual Book of ASTM Standards, Vol 14.02.
5 The General Electric Time-A-Tan bulb (RSM Type) has been found satisfac-

tory.
6 The RS is the same as the RSM bulb, except that it has a standard instead of

a Mogul screw base.
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5.3 Test Chamber—A suitable metal or wooden housing to
enclose the sunlamp and test specimens shall be used for
control of temperature during the test and shall be equipped
with a rotating turntable to produce uniform exposure and a
circulating fan to control test temperature. The turntable shall
rotate at 0.056 0.017 Hz (36 1 rpm).
5.4 Thermocouple—A thermocouple shall be placed adja-

cent to the specimens and provided with suitable instruments
for accurate temperature measurement.
5.5 Ultraviolet Intensity Meter. 7

5.6 Voltage Regulator.
5.7 Color meter capable of measuring tristimulus colors for

amber, blue and green with or without automatic calculation
for L a bor L* a* b* values. If without automatic calculations,
a computer program should be available for this calculation.

6. Test Specimen

6.1 The test specimen shall be prepared from a vulcanized
production part or from a test slab prepared in accordance with
Practices D 3182 and D 3183. The specimen shall be rectan-
gular in shape, 62 by 12 mm (2.4 by 0.5 in.). If a specimen of
this size cannot be prepared from a production part, a modifi-
cation of the size may be agreed upon between the purchaser
and the seller.
6.2 A control specimen, of the same compound as that stated

in 6.1 shall be prepared and reserved for color comparisons
without being subjected to the ultraviolet exposure set forth in
Section 8.

7. Calibration of Sunlamp

7.1 The ultraviolet meter indicates ultraviolet irradiance in
watts per square metre (W/m2) when the factor 100 is ignored.
Set the sensor unit of the instrument on the turntable of the test
chamber and read the irradiance from the scale of the meter
when the bulb has been in operation for at least 5 min to be in
equilibrium. Then calibrate the lamp to a constant condition, as
agreed upon between the purchaser and the seller as the
conditions of the test. Use any of the two test methods in 7.1.1
and 7.1.2 to perform this calibration.
7.1.1 Calibration by Voltage Regulation—Place a voltage

regulator on the powerline between the constant voltage
transformer and the sunlamp. The voltage is thereby varied to
give the desired ultraviolet light irradiance. In the use of this
test method it is necessary to select an irradiance corresponding
to an initial voltage of approximately 110 V when using a
constant voltage transformer with an output of 120 V. This will
give an adequate range to increase the irradiance so as to give
satisfactory sunlamp life as the bulb degrades. Recommended
irradiance levels are 256 0.4 and 406 0.6W/m2. The 25 level
will normally be used with the RSM, RS, and S-1 Type lamps
and the 40 level with the RS-HUV bulb.
7.1.2 Calibration by Distance Regulation—The irradiance

can also be varied by adjusting the distance from sunlamp bulb

to the turntable. The irradiance varies as the square of the
distance. The actual distance is determined by the intensity
meter reading. Recommended level is the same as shown in
7.1.1.

8. Procedure

8.1 To operate at the 25 W/m2 level adjust the height of the
RSM and RS lamps so that the bottom of the bulb is 250 mm
(10 in.) above the surface of the test specimen and the height
of the S-1 lamp to 460 mm (18 in.) above the test specimen.
The height of the RS-HUV lamp should be adjusted to 330 mm
(13 in.), if operated at 40 W/m2. Increase the height of this
lamp proportionately to operate at the 25 W/m2 level.
8.1.1 Change all distances proportionately if calibration

method described in 7.1.2 is used.
8.1.2 Place the specimens only in an annular area below the

bulb that is described as a circle 75 mm (3 in.) in diameter
directly under the bulb and a concentric circle 300 mm (12 in.)
in diameter. Do not make exposures in the area within the 75
mm (3 in.) circle. Place the test specimens in the testing area
radially. The exposure time shall be a specified time interval,
such as 6, 24, 48, and 96 h. Place the hot junction point of the
thermocouple adjacent to the test specimens. The temperature
recorded at this point should be 506 2°C (1226 4°F).
8.2 One or more control specimens using rubber material of

known discoloration characteristics shall be included.
8.3 Any change in color of a test specimen in relation to the

original sample shall be considered as discoloration.
8.3.1 The degree of discoloration can be judged visually to

be greater or less than the reference standard and can be given
a numerical rating based on an arbitrary scale of degree of
discoloration which may be agreed upon between the purchaser
and the seller.
8.3.2 The change in color can be measured instrumentally

using commercial color meters for specimens prepared accord-
ing to Section 6. Calculate the difference (DL) between an
unexposed specimen (LU) and the exposed specimen (LE):

D L 5 LU 2 LE (1)

D L* 5 LU* 2 LE* (2)

NOTE 2—Some color meters calculateL and others calculateL*, while
some may calculate both. Either expression is suitable for use in this test
method, but one must not mix them together.LU − LE andL*U − L*E not
LU − L*E. A complete equation can be found in Test Method D 2244. See
Footnote 9 for a list of manufacturers of reflectance equipment.

9. Report

9.1 The report shall include the following information:
9.1.1 Type of bulb used, such as RSM, RS, S-1, or RS-HUV,
9.1.2 Ultraviolet light irradiance level used for the test,
9.1.3 Exposure time in hours,
9.1.4 Date of test,
9.1.5 Identification of test specimen(s),
9.1.6 Size and shape of specimen(s) if not in accordance

with the standard shape and size, and
9.1.7 An estimate of the degree of discoloration according

to a visual estimation (8.3.1) or an instrumental evaluation
according to 8.3.2.

7 Blak-Ray Ultraviolet Intensity meter with Model J-221 sensor has been found
satisfactory. This is available from Ultra-Violet Products, Inc., 5114 Walnut Grove
Ave., San Gabriel, CA 91778. This type of meter requires recalibration every 6
months to guarantee its accuracy; calibration service is available through the
manufacturer listed above.
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