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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

THERMAL SHOCK TEST FOR PAINT ADHESION
GM9525P

1 SCOPE. This procedure is used to determine the
resistance to coating adhesion loss of coated surfaces of
aluminum, plastic, steel, and other substrates when subjected
to a wet steam blast similar to that produced by vehicle wash
equipment.

2 TEST EQUIPMENT AND MATERIAL:

2.1 Film thickness gauge: Fischer Dualscope DDS, or
equivalent.

2.2 Carbide tip scriber: GTC #CMS88, or equivalent.
(Available from GTS, 12015 Telegraph, Detroit, MI)

2.3 Razor blade.

2.4 Water bath: Water bath at 38 * 2 C temperature with
5 ppm max dissolved solids.

2.5 Dissolved solids meter: Myron L Meter, or equivalent.
(Available from Myron L Company, 833 E Broadway, San
Gabriel, CA)

2.6 Freezer capable of maintaining -29 * 3 C temperature.
2.7 Steam generator.

NOTE 1: Model 100 (and the earlier Model 60) steam
generator (from Atomic Steam Co., 10727 Fendell, Detroit
MI 48238) has been found to be satisfactory. Milwaukee 1/2”
globe valve 1151 - 1161, 150 SWP, 300 WOG, is adequate for
use in standardization of generator.

2.7.1 Input flow of water: 2.7 L/min. with a deviation less
than 5% (see NOTE 2).

NOTE 2: Model 100 steam generator. The pumping pressure
is directly related to the input flow rate. The pressure needed
for the required flow can be determined by measuring the
pump pressure and discharge flow rate with the burner off.
When the burner is turned on, the required flow rate is
obtained by readjusting to the required pump pressure.

2.7.2 Nozzle diameter: 12.5 mm ID within 2% and at least
100 mm long.

2.7.3 Discharge dynamic head: 37.9 kPa within £ 5%
measured 25 mm from the nozzle using a 4.7 mm ID tube. A
nondiverging discharge is required for this test (see NOTES 3
and 4 and Figure 1).

NOTE 3: This is done by placing the tube midstream 25 mm
from the nozzle. The tube size must not be varied because the
densities and velocities are not uniform throughout the cross
section of the discharge stream.

NOTE 4: Adjusting the discharge dynamic head may be
required. This must be done in such a way that the input flow

rate as specified in 2.7.1 is maintained. This is done by
adjusting the amount of heat transferred to the water.
Increasing the heat will cause the input flow rate to change. It
must be readjusted. This operation will result in an increased
dynamic pressure; to decrease it, decrease the heat and then
adjust the flow (pressure).

2.8 Face mask: Full face cover safety mask is required when
performing this test.

2.9 Gloves: Gauntlet-type gioves for protection of hands are
required.

3 TEST PROCEDURE.
3.1 Standardize the Model 100 steam generator.
3.1.1 Measure and maintain the input flow at 2.7 L/min.

3.1.1.1 Install a 1/2” globe valve in the steam line between
coil weld assembly and hose nipple, 5/32”.

3.1.1.2 With burner off, engage pump and adjust globe valve
until 2.7 L/min. is obtained.

3.1.1.3 Record the tank pressure that is obtained with the
2.7 L/min. flow rate. (This induced back pressure simulates
the pressure that steam exerts on the system while the burner
is on.)

3.1.2 Measure and maintain the mean dynamic head at
37.9 kPa.

3.1.2.1 Open globe valve and turn on the burner.

3.1.2.2 Allow tank pressure to stabilize before reading the
mean dynamic head.

3.1.2.3 Adjustments of the dynamic head are to be made by
changing the amount of heat transferred to the water at the
burner. (The flow rate, as specified above, must be main-
tained.)

3.2 Measure film thickness at proposed test sites and record.

3.3 Immerse the parts or panels (previously prepared per
engineering material specification) in the water immersion
tank for 3 h at 38 £2 C. Aerate the water by placing a 6.5 mm
(0.25 in.) ID plastic tube at the bottom of the tank and bubble
air at a rate of one bubble per second minimum. Maintain
5 ppm max dissolved solids (as NaCl) in the water. Check
and record NaCl level using dissolved solids meter.

3.4 Remove the samples after 3 h and immediately place in
freezer at -29 = 3 C,

3.5 Prepare a suitable rack to hoid the test panels.
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FIGURE 1 - MEASURING THE DISCHARGE DYNAMIC HEAD
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