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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

METHOD FOR CORROSION MEASUREMENT BY MICROSCOPIC TECHNIQUES
GM9041P

1 SCOPE. This standard provides a method for assessing
corrosion protective characteristics of copper-nickel-chromi-
um and nickel-chromium electrodeposits and defining plating
deficiencies. The method is based on microscopic examination
and evaluation of corrosion pits on the surface of a specimen
exposed 1o any corrosion test.

2 APPARATUS.

1. One interference microscope capable of producing
fringes with white light, and equipped with a
calibrated fine focus knob and a calibrated
bifilar eyepiece.

2. Interference microscope (recommended), or X-ray
fluorescence or electrochemical (satisfactory), for
measuring chromium plating thickness.

3. Magnifier, 10 to 20X.

4. Form for recording data, such as shown in Figure 1.

3 PROCEDURE.

1. Measure chromium thickness and record.

2. Strip the chromium by 6 to 8 volt anodic electrolysis
using 5 per cent Na,CO; solution.

3. Lightly scribe a rectangle on the bare nickel surface.
The rectangle should contain 100 to 200 pits. For
surface with few pits, limit the rectangle size to
10 x 10 cm. Determine the area of the rectangle,
and count the number of pits within this area using a
10 to 20X magnifier. Calculate and record pit density
(pits/cm?).

4. Within rectangle, scribe a smaller rectangle enclosing
10 to 20 pits. Measure diameter of each pit employing
microscope with a calibrated reticle; obtain average.
Divide by 2 to obtain average radius. Calculate and
record corrosion velocity, Ry (pit radius/exposure
time), of the bright nickel.

5. Measure depth of each pit using only the fine focus
knob, and alternately positioning the fringe group on
the top surface so that its center projects through the
pit center, then on the bottom of the pit. The
difference in fine focus readings is the pit depth.
Calcuiate average depth.

6. Remove a 1 x 2 cm section of the specimen. Measure
thicknesses of copper and each nickel deposit by
conventional cross-sectioning and microscopic
techniques. (The suggested etch is a mixture of 1 part
glycerin, 1 part concentrated nitric acid, and 1 part
glacial acetic acid, for 30 s.) Record thickness
measurements.

7. Calculate average penetration into the semibright
layer by subtracting the thickness of the bright layer
(plus additional high sulfur layer, if any), obtained in
Step-6, from the average pit depth obtained in Step-5.
Calculate and record corrosion velocity, Ps (semi-
bright penetration/exposure time), of the semibright
nickel.

8. Compare corrosion velacity of each nickel layer with
results obtained on other specimens.

NOTE: Such data have been used to rank duplex plating
systems in their order of durability, to show pit density
variations in production processes, and to determine causes of
poor durability. Laboratory experience shows that decreased
basis metal protection can be due to inadequate pit density,
reduced semibright thickness, excessive sulfur concentration
in the semibright layer, or inadequate sulfur content of the
bright layer. An increase of visible pitting can be due to
inadequate chromium pore density or excessive sulfur concen-
tration in the bright layer.

4 GENERAL INFORMATION. This standard first pub-
lished February, 1967.
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FIGURE 1 - SUGGESTED FORM FOR RECORDING DATA
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