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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

EVALUATION OF PAINT, SAG, POP AND STRIKE-IN PROPERTIES
GMO690P

1 SCOPE. This specification covers the requirements for
preparing panels used in the evaluation of strike-in, solvent
pop and sag. The procedure outlines the steps necessary to
spray wedged topcoats and the methods used to evaluate the
responses listed above.

1.1 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

3 EQUIPMENT AND TEST MATERIALS.  All equip-
ment used for panel preparation and testing must be listed by
general description, manufacturer, and model number.

3.1 FILM BUILD GAGE. Fisher Permascope Multi 650C,
or equivalent, that is capable of providing a 99% confidence
level that the average of no more than 10 readings is accurate
to £ 0.6 um.

3.2 DOI METER. Hunter Dorigon, ATI#1792 or 1864, or
equivalent.

3.3 Gas-fired oven.
3.4 Automatic paint application machine (e.g. Spraymation).

3.5 Binks Model 61/610 spray gun (w/66 fluid tip, 465 fluid
needle, and 66SD air cap).

4 SAMPLE PREPARATION. The test sample will be
sprayed at target application viscosity. Target spray nonvola-
tiles, WPG, viscosity and reduction solvent will be established
by agreement before testing begins. The production control
sample will be reduced as applied in production.

5 GENERAL WEDGE APPLICATION. The procedure
which follows is intended as an outline for spraying a wedge
of paint to an electrocoated 100 x 450 mm (4 x 18'") panel
using automatic application equipment. It is the responsibility
of the testing lab to determine the exact procedure and parame-
ters used for spraying reproducible wedges. All test panels
must be sprayed in conjunction with a suitable control sample
and all test parameters must be thoroughly recorded. For the
test results to be valid, the control sample must be sprayed
the same as the test sample and must have nearly identical
film builds.

5.1 Set Spraymation to the following parameters:
5.1.1 Target Distance - 300 mm (12")

5.1.2 Index Lab Distance - 50 mm (2'") (11 passes)
5.1.3 Traverse Speed - 46 cny/s (90 ft/min)

5.1.4 Delay Between Strokes - 0
5.1.5 Gun Atomization Pressure 413 - 483 kPa (60 - 70 psi)

5.2 Apply one strip of 12.5 mm (1/2") tape for each film
build to be recorded along the length of a 100 x 450 mm (4 x
18") electrocoated panel.

5.3 Mount all 100 x 450 mm (4 x 18") panels to be sprayed
vertically on the magnetic holder of the Spraymation.

5.4 Spray panels using the application sequence detailed in
Table 1.

5.4.1 Before test panels are sprayed, film build panels are
sprayed to adjust fluids. Fluids are adjusted so that wedge
range is 2 minimum of £50% of expected response result.

e.g. If sag level is expected to be 45 um (1.8 mil), wedge
film build range should be a minimum of 23 to 69 um (0.9
to 2.7 mil).

5.42 Do not flash panels between applications. All flash time
during the sprayout must be minimized.

TABLE 1 - APPLICATION SEQUENCE (11 PASSES

PER APPLICATION)
Application Number | Gun Trigger Position By Pass
1 On for all passes (full coat)

2 Off First 8 On Final 3
3 Off First 6; On Final 5
4 Off First 4; On Final 7
5 On for all passes (full coat)

5.5 Place panels infon racks in proper orientation (horizontal
or vertical) and flash the prescribed amount of time before
placing in oven.

5.6 Bake panels in proper orientation as prescribed.

6 SAG EVALUATION PROCEDURE. This section
describes the steps necessary to prepare and evaluate a sag
wedge for clearcoat or monocoat paint.

6.1 Using the general procedure described in Section 5 (or a
suitable equivalent), spray a sample wedge to the proper film
build range over a 100 x 450 mm (4 x 18") ACT E-coated 17
hole flat sag panel.

6.2 Flash the panel vertically with the long axis positioned in
the horizontal position (i.e. the panel should be flashed and
baked as a vertical surface with one long edge resting down-
ward). The flash time is 5 minutes unless otherwise noted.

6.3 Bake panel vertically in a gas oven at the standard param-
eter for that product. Bake temperature is a critical variable;
therefore, measures must be taken to insure proper bake
temperature and bake temperature ramping.
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6.4 The sag level is recorded as the film build at which a
6 mm (1/4") sag is measured from the edge of one of the 17
holes. It may be necessary to interpolate this point between 2
holes, one having less than a 6 mm (1/4") sag and the other
having greater than a 6 mm (1/4") sag.

6.5 Repeat 6.1 through 6.4 for the control sample. For the
test results to be valid, control sample must be sprayed the
same as the test sample and must have nearly identical film
builds.

7 POP EVALUATION PROCEDURE. This section
describes the steps necessary to prepare and evaluate a pop
wedge for clearcoat or monocoat paint.

7.1 Using the procedure described in Section 5 (or suitable
equivalent), spray the sample wedge to the proper film build
range over a 100 x 450 mm (4 x 18') E-coated panel.

7.2 Flash panel 2 minutes in a protected area (area free of
excessive draft).

7.3 Bake panel horizontally in a gas oven at the prescribed
temperature for that product +12°C (+25°F). Oven temperature
is critical. To insure uniform bake conditions for all test panels
the following precautions must be taken:

7.3.1 Oven door should be opened and closed as efficiently
as possible.

7.3.2 No more than one panel per 10 minute period should be
introduced into the oven,

7.3.3 The oven should be preloaded with as many oven racks
as seems reasonable; these racks will act as heat sinks, helping
to insure constant temperature during the loading process.

7.3.4 All bakes must be thermocoupled.

7.4 The pop level is recorded as that film build at which uni-
form solvent pop is first observed on the panel.

7.5 Repeat 6.1 through 6.4 for the production control. For
the test results to be valid, the control sample must be
sprayed the same as the test sample and must have nearly
identical film builds.

7.6 Be sure to take the precautions indicated in 7.6.1 and
7.6.2.

7.6.1 If neither the sample panel or the control panel have
demonstrable pop, the test must be repeated with elevated tem-
peratures. At least one panel in the set must demonstrate pop.
Conversely, if both panels, are severely popped over the entire
length of the panel, the test should be repeated with extended
flash times.

7.6.2 For testing clearcoat, if the basecoat technology is dif-
ferent between the control and the test clearcoat, the clearcoat
wedges must be sprayed over a uniform thickness of their
respective basecoats. The basecoats should be similar in color
and film build.

8 STRIKE-IN EVALUATION PROCEDURE. This sec-
tion describes the steps necessary to prepare and evaluate a
basecoat strike-in wedge for basecoat/clearcoat technology.

8.1 Prepare two 100 x 450 mm (4 x 18") electrocoated panels
by applying 2 strips of 12.5 mm (1/2") tape along one long
edge of each panel. In addition to any other relevant data,
record 1 minute flash on one panel and 3 minutes flash on
the other panel.

8.2 Using the procedure described in Section S (or suitable
equivalent), spray the sample basecoat wedge to the proper
film build range over the prepared panels. The wedge film
build range should be determined with the intent of achieving
a point of strike-in at the approximate center of the 3 minute
panel for the system being tested.

8.3 Remove 1 strip of tape from each panel and remove 3
minute flash panel to a protected area (area free of excessive
drafts).

8.4 After 1 minute flash from basecoat application, apply 2
even coats of clearcoat to a total clearcoat film build of 45 £ 5
pm (1.8 + 0.2 mil). Remove tape and place panel in a flash-
off rack in a horizontal position.

8.5 Replace 3 minute flash panel and clearcoat as in 8.4 after
3 minutes base to clearcoat flash. Place panel in a flash-off
rack in a horizontal position.

8.6 Flash both panels an additional 10 minutes and then bake
at prescribed temperature in a horizontal position.

8.7 The strike-in level is that film build at which the DOI of
the topcoat finish loses 10 DOI points from its optimum level.
(e.g. If the DOI at the low film area, assumed to contain no
strike-in and little dry spray, averages 90 DOI, the point of
higher basecoat film that first falls off to 80 DOI points is
recorded as the point of strike-in).

8.8 Repeat 8.1 through 8.7 for the control sample. For the
test results to be valid, the control sample must be sprayed
the same as the test sample and must have nearly identical
film builds.

9 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.

10 GENERAL INFORMATION. This standard was
originated by the NAO Paint Engineering in July 1995.
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