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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Procedures

ULTRAVIOLET/VISIBLE TRANSMISSION THROUGH CURED PAINT
FILM

GM9534P

1 SCOPE. This standard describes the test procedure to
determine the percent transmission of ultraviolet/visible (UV/
vis) light through free paint films.

2 REFERENCED STANDARDS.
None

3 APPARATUS.

3.1 Perkin-Elmer UV/Vis Spectrophotometer, Lambda 6
equipped with Labsphere’s Model PSA-PE-60 integrating
sphere with a 150 mm diameter, or agreed upon equivalent.

3.2 Spraymation equipment is verified as applying a uniform
layer of paint (or equivalent for powder coatings).

3.3 Template for masking basecoat, made from two 100 x
300 x 0.90 mm steel panels and a piece of angle iron 19x 3 x
51 mm. Cut onec panel in half lengthwise. Layer the two sec-
tions and weld them to the other panel as shown in Figure 1.
Weld the angle iron to the top.

3.4 TEDLAR FILM (25.4 um). Identification number
TPC10SM3CHA. (Available from DuPont by calling 1-
800-255-8386.)
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FIGURE 1 - SPRAY TEMPLATE BACK VIEW

3.5 35 mm SLIDE MOUNTS - PLASTIC.
3.6 100 X 300 mm STEEL OR ALUMINUM PANELS.

3.7 FILM BUILD GAGE. Fisher Permascope Multi 650 C
or equivalent that is capable of providing a 99% confidence
level that the average of no more than 10 readings is accurate
to  0.63 pm.

3.8 CALIBRATION STANDARDS:

3.8.1 One set of 8 Optical Density Filters for instrument cali-
bration. Catalog 03-FSQ-015. Available from Melles-Griot,
1770 Kettering Street, Irvine, CA 92714, (714)-261-5600.

3.8.2 Additional 1% transmission ND filter for daily opera-
tions validation and spare. Catalog 03-FNQ-023.

3.8.3 Hoya HY-1 Filter, Part Number WTS H020. (Standard
holmium oxide filter.) Availabic from Labsphere, P.O. Box 70,
N. Sutton, NH 03260.

4 SAMPLE PREPARATION.

4.1 Free films of paint samples are to be prepared by spray
application of paint. Drawdowns are not acceptable.

4.2 Application is to be done on preshrunk Tedlar over metal
100 x 300 mm panels. If alternate backing materials, such as
glass, are used because of specific technology requirements,
report the procedure.

4.3 Tedlar is preshrunk by wrapping a 150 x 355 mm picce
around a 100 x 300 mm panel. Tape all edges on back to pre-
vent distortion during bake. Place panel on top of another steel
panel to prevent tape from coming off when hot. Bake for 15
minutes at 150°C. Prebaked sheets taped to steel panels can be
stored for later use.

4.4 Place the prepared Tedlar panel and an aluminum (or
steel) panel with hiding tabs on the spraymation bar. Spray a
wedge of paint below minimum and above maximum target
film using the aluminum panel with hiding tabs as a film build
guide. Spraying one end of the wedge with approximately 12.5
mm of heavy film build of paint may help with removal of
paint off Tedlar.

4.5 If both a basccoat and a basecoat/clearcoat sample are
needed, mount the template to the left side of the wet Tedlar
panel, fitting ridge against the left edge of the basecoated panel
to cover 12.5 mm of the Tedlar. (Waterborne paints may
require a prebake.) The front of the template is facing the
sprayer, and the angle iron supports the template on the spray
rack. Apply clearcoat per normal procedure to the exposed half
of the panel.

4.6 Flash and bake per the parameters given in Table 1. The
target bake, "T" is specified by the supplier for each technol-
ogy
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FIGURE 2

4.7 Scribe the paint film with a razor or scalpel 3 mm from
all edges, cutting through the Tedlar. Turn the sample over so
the Tedlar side is visible. Peel the Tedlar back from the paint,
starting at the high film build end to yield the free film. If pan-
¢ls are prepared over glass or metal and a water soak is
required for removal, thoroughly dry the samples prior to run-
ning on the spectrophotometer (1 h min).

4.8 Check for pinholes visually by holding the film in front
of a light source. Avoid any scctions with pinholes when tak-
ing film build or transmission measurements.

4.9 Place the free paint film on top of a bare stecl/aluminum
panel and check film build of the paint wedge along both
edges of the colorcoat (only section of the sample with a
Fischer Permascope (single readings). Avoid the center sec-
tion, which will be the actual UV transmission sample. When
desired film builds are found, mark the paint sample on both
sides of the probe and write the film build on the edge of the
sample with a Sharpie. Marks should be approximately 32 mm
apart, with the desired film build centered in the sample (see

Figure 2A).

4.10 Cut a picce of film straight across the width of the sam-
ple using film build probe markings as guides. Samples for BC
only and BC/CC will then be prepared from this section.
Determine clearcoat film by substracting basecoat film from
BC/CC (Figure 2B).

4.11 Samples must be mounted free of wrinkles in a plastic
35 mm slide frame. The section oriented horizontally on the
sprayed panel must be placed in the slide as illustrated in
Figure 2C. The paint surface normally in contact with the air
when sprayed is identified as the front of the slide. This orien-
tation is necessary for correct readings.

4.12 Read and record the % transmittance per the procedure
in the following section, and then measure film build in the
sample target arca to £ 6.5 um with statistical accuracy. The
target area is approximately 6.2 x 19.2 mm. Ten readings are
typically required when using a Fisher Permascope, but the
supplier must determine Gage R & R of the instrument and the
number of readings required for a given thickness range.
Report the average film build and the deviation.

NOTE: Film build arc read after obtaining % transmission to
avoid errors due to distorting the sample with the film build
probe.

5 EQUIPMENT OPERATION.

5.1 MONTHLY VERIFICATION. Calibrate wavelength
using N.LS.T. Standard holmium oxide filter or Hoya HY-1
filter using scan speed 60 nm/minute and 1.0 nm slit.

5.2 WEEKLY VERIFICATION. Check energy at scan speed
of 200 nm/min, slit of 2.0 nm. Energy should not drop below

© Copyright JULY 1993 Geneml Motors Corpomtion All Rights Reservad

9534P

PAGE 2

JULY 1993

_Documents


http://www.avadocuments.com/doc/gm-gm9534p-0
http://www.avadocuments.com/doc/gm-gm9534p-0

