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FIGURE 3 — Selected spectra—brass, unstressed.

Electrochemical Noise Measurements—
Spectral Density Curves

Figure 3 gives the unsiressed specimen's spectral curves.
The curves tend to merge at higher frequencies of 10 and 100
mHz. Figure 4 shows the stressed specimen curves. in most
cases, the times that a macroscopic crack was observed cor-
respond to the highest noise amplitude at low frequency. For
example, the highest noise amplitude occurred at time record
7 (180 min) at the lower frequency and at time record 10 (270
min from the start of the experiment) at higher frequencies.
The crack first became discernible when these times were ob-
served. For all specimens tested, the first time record is
always observed to have one of the highest noise amplitudes
at low frequency, and always the highest at the higher fre-
quency ranges.

Ali of the spectra took the form of a low frequency plateau
with a roll-off at increased frequency. The curves’ noise volt-
age densities (amplitude) decreased with an increase of fre-
quency. Some peaks were indicated in the spectra. The source
of the electrochemical noise is assumed to be metal dissolu-
tion and repassivation transients resulting from the exposure
of fresh metal surface, following the rupture of the passive
film on the brass.

Standard Deviation (Spectrum) vs Time Curves
The standard deviation (spectrum)® vs time curves for the
unstressed specimen (Figure 5) showed no particular trend.
For the stressed specimen — 209 MPa (Figure 5), the highest
peaks occurred at 180 and 270 min, respectively, from the start
ot the experiment and correspond to the times that

®IThe standard deviation (spectrum) is one of the results ob-
tained from the computer analysis of the data from the time
domain. it is essentlally the average noise power within a
spectrum and can be shown as the area under a particular
spectral curve in the plot of noise voltage density (amplitude)
frequency. .
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FIGURE 4 — Selected spectra—brass, stress 209 MPa.
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micrographs and as related to the changes in the electrochem-
ical noise haviors appear consistent with film-rupture
mechanism.

Concluslon

1. Electrochemical noise measurement technique can be
used to monitor SCC processes of the alpha-brass alloy.

2. The source of the electrochemical noise is believed to
be the repassivation transients resuiting from the exposure of
fresh metal surface following rupture of the passive filim on the
brass, and fresh surface exposed by the cracking.

3. Cracks in alpha-brass in Mattsson’s solution are inter-
granular at pH 7.2, further confi 1g the ults¢ i by
cther various works. ‘

4. Specimen cracking gave the highest noise amplitudes
in most cases; the cracking failure is aiso indicated by the
highest standard deviation peaks. ’

5. The initlal high noise amplitudes and standard devia-
tion observed in time record 1 for all the alpha-brass speci-
mens may result from the growth process of the biack tarn-
ished film, Cu,0.

6. All the noise amplitudes generaily increase with
decreasing frequency and the power spectral density is in-
versely proportional to some power of the frequency thus indi-
cating 7/f or flicker noise.
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