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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes -~ Procedures

DETERMINATION OF FOGGING CHARACTERISTICS
OF AUTOMOTIVE INTERIOR TRIM MATERIALS
GM9305P

1 SCOPE. This test method describes a procedure for
determining the tendency of imterior trim materials to
produce a light scattering film (may be called fog film or fog)
on a glass surface in a controlled environment.

1.1 Acceptance criteria for materials tested using this meth-
od will be established by the material specifications or
specified on the part drawing.

1.2 This procedure is applicable to the measurement of fog
films on glass surfaces within the limits of the test conditions.
This test will not measure or cannot measure accurately those
cases in which condensate is reactive within the vehicle
environment Or interactive with other volatiles in the vehicle
not present in the test chamber. Any material which is found
to exhibit Class II residue is considered to contain excessive
volatile content and does not meet the Corporate fogging
requirements.

1.3 This specification may involve hazardous materials,
operations and equipment. This specification does not pur-
port to address all of the safety problems associated with its
use. It is the responsibility of the user of this specification to
establish appropriate safety and health practices and to
determine the applicability of regulatory limitations prior to
use.

2 PRINCIPLE. A glass plate is cleaned and its specular
reflectance is measured using a glossmeter. A test piece of the
material is placed on the bottom of a beaker. The beaker is
placed on the bottom of a beaker. The beaker is placed in a
temperature controlled heating unit. The cleaned glass plate is
placed upon the beaker with a silicone rubber seal so that any
volatile materials that migrate from the test piece will
condense upon its undersurface. A cooling system is placed
upon the glass plate to control the condensate temperature.
After a specified time, the glass plate is removed and its
specular reflectance is again measured with the same glossme-
ter. The reflectance of the fogged plate expressed as a
percentage of reflectance of the clean plate is reported as the
fogging number. The fog number is used as a comparative
ranking between materials.

3 TEST REQUIREMENTS. Tests shall be conducted
using the latest issued of the test methods indicated. Suitable
precautions should be taken to ensure that applicable safe
limits are not exceeded when conducting test procedures,
processes, and/or handling the materials required by this
specification.

3.1 Tests shall be conducted 40 b min after manufacturing
and immediately following a conditioning period of 24 h min
at 22 * 3°C and 50 = 5% RH unless otherwise specified.

3.2 Test samples from parts are to be cut from production
intent parts and consist of the entire cross section of the part.

3.3 For parts, the chamber (bath) temperature will be
determined by one of the following classification tempera-
tures as indicated in the performance specification or part
drawing. For specifications or drawings which do not specify
a Type, use the temperature corresponding to Typical Part
Represented (see Table 1). If a material is used in multiple
applications and falls into more than ome type category,
testing at the highest temperature may be used to validate
lower termpature applications of that material.

TABLE 1.

Typical Part Represented
(Including but not limited to)

Console sides, door panels and
other vertical parts below belt-
line.

Armrests, seat cushion, steer-
ing wheels, horizontal parts
below beltline, vertical parts
above the beltline

1/P upper, rear shelf, seat belt
webbing, console lids, horizon-
tal parts above beltline

. Test
Type Temperature

A 85°C

B 95°C

C 110°C

3.4 Peak part temperature is dependent upon part location,
vehicle geometry, glass type, and other factors. Consult the
releasing engineer regarding specific part temperature classifi-
cation.

4 APPARATUS AND REAGENTS.
4.1 Reagents.

4.1.1 Acetone, certified ACS; spectranalyzed grade or
HPLC grade.

4.1.2 Heat stabilized liquid, for the thermostatically con-
trolled heating unit, if required.

4.1.3 Detergent, Alconox or equivalent laboratory cleaner,
4.1.4 Cotton cloth, lint free.

4.1.5 Lint free laboratory wipers, Kimwipes or equivalent.
4.2 Apparatus.

4.2.1 A suitable 60 degree glossmeter meeting ISO 2813
standards.

4.2.2 A temperature controlled heating unit with multiple
chambers and a typical temperature (range from 60 to
120°C). A temperature override cut-out to prevent overheat-
ing in the event of thermostat failure can be employed (see
Figure 1 for a typical chamber).
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422.1 The heating unit must be able to maintain the
temperature desired to within £ 0.5°C. The temperature must
be monitored and recorded for the duration of each test. This
is most easily achieved using a calibrated chart recorder.

4222 The test temperature shall be attained within 20
minutes when the beakers are placed in the heating unit.

4.2.3 A cooling system for the glass plates must maintain 38
+ 0.5°C during the test. The temperature must be monitored
and recorded for the duration of each test. This is most easily
achieved using a calibrated chart recorder. The cooling plate,
which is laid upon the glass plate, should weight approxi-
mately 1 kg.

NOTE: See the listing of equipment sources in Appendix B,

4.2.4 Beakers of heat-resistant glass are used as the sample
chamber (see Figure 1 for a typical design).

42.5 Float glass plates, windshield or residential window
quality, having tin and non-tin surfaces identified. Glossmeter
readings on the cleaned glass plates shall be within + 2 gloss
units from plate to plate.

NOTE: The tin and nontin surfaces of the glass plates can be
identified by viewing the surfaces in a darkened room under a
UV light at 254 nm wavelength. The tin surface will fluoresce
when it is exposed to the UV light.

42.6 Metal rings having a uniform mass within * 1 g and
made of chromium-plated steel or other inert material with a
diameter to fit inside the beaker are used to hold the sample
flat on the bottom of that beaker.

4.2.7 Silicone rubber seals with a diameter to match the
beaker rim.

4.2.8 Black matte surface for mounting the glass plates
during reflectance measurements. The matte surface shall
have specular reflectance readings of less than 0.5 gloss units
when measured with a 60 degree glossmeter.

5§ CLEANING PROCEDURE. A laboratory dishwasher
having a deionized water rinse cycle may be used in place of
the following manual method; however, correlation of results
has not been established.

5.1 Wash the glass plates with cotton cloth and denatured
ethyl, alcohol, acetome, or ethyl acetate, if necessary, to
remove any heavy oil deposits.

5.2 Wash the glass plates with a solution of detergent and
water followed by a thorough water rinse. Do not allow the

plates to dry; proceed to 5.3.

5.3 Rinse the plates gemerously with acetone and lightly
wipe off excess acetone with a lint free wiper. Aliow the glass

surfaces to air dry for 2 to 3 minutes. Inspect visually for
streaking and general cleanliness. Repeat acetone rinse or
rewash if cleanliness is not acceptable.

54 Rinse the beakers thoroughly with denatured ethyl
alcohol, acetone, or ethyl acetate, if necessary, to remove any
oils. Wash with a strong solution of detergent and water; rinse
thoroughly with water. Use distilled or deionized water for a
final rinse and dry from 30 minute to 1h at 100°C.

5.5 Wash the silicone rubber seals and metal rings in strong
detergent solution, rinse with distilled or deionized water, and
dry with a lint free cloth.

NOTE: If the beakers are not used immediately, store
inverted on clean filter paper at room temperature. Glass
plates should be used on the day of cleaning. Stored plates
should be recleaned.

6 PREPARATION OF TEST SPECIMENS. Cut two
circular test pieces to the specified area, 50 % 1 cm? (80 mm
dia) for the Haake equipment or 27 * 1 cm® (58 mm dia) for
Hart equipment, and not greater than 50 mm thick (TBD).
For components with irregular surfaces, several picces cut to
make up the required area may be used.

7 CALIBRATION OF REFLECTANCE METER AND Ro
READINGS.

7.1 Calibrate the glossmeter according to the manufacturer’s

7.2 Place a cleaned glass plate on a matte black surface (as
described in 4.2.8) and measure the gloss of the glass surface.
Take 4 readings at 90 degree rotations and calculate the
average value. Record this value as Ro.

NOTE: Glass plates must not be used for more than 10
fogging determinations since microscopic scratches may
affect the rate of deposition of any vaports and the resulting
reproducibility of the test method. Discard any glass plates
that have surface scratches or abraded spots.

8 EXPOSURE OF TEST SPECIMENS.

8.1 Place a test piece into the bottom of a beaker with the
face side of the test piece uppermost. Place a metal ring onto
the test piece to prevent the test piece curling, resulting in
nonuniform heating of the test piece. Multiple piece samples
should be laid as flat as possible and held down with a metal
ring.

NOTE 1: If powders, pastes, or liquids are to be tested, place

a quantity of 10 £ 0.2 g into the bottom of the beaker,

ensuring that the wall of the beaker is not moistened and that

?;k test specimen is evenly distributed over the bottom of the
er.
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