Noise Suppression Technique Application in SVET
Studies of Chromatized Aluminum Alloys Surface
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The SVET is advanced measuring technique
allowing the determination of the current distribution
above the freely corroding metal surface and hence the
localization of the surface defects, caused by pitting,
inter-granular or galvanic corrosion [1, 2, 3].

The vibration of the SVET sensing tip convert
the potential gradient to an a.c. signal with a known
frequency allowing the application of appropriate
electronic circuits for signal separation such as selective
filters or analogous or digital lock-in-amplifiers (LIA).
The LIA is able to process signals having signal to noise
ratio (S/N) as low as -60 dB or even less, successfully
separating the signal from the noise thus allowing the
achievement of better resolution by SVET in respect to
the SRET [4]. Usually, the vibrating electrode driving
voltage serves as a reference frequency for the LIA.

In spite of its general simplicity the main SVET
drawback however is the application of expensive
equipment such as LIA which combined with the long
measuring time resulting from the small scanning step
limits the SVET wide application.

The objective of the present work is the
development of a simple noise suppression measuring
technique, replacing the lock-in-amplifier (LIA) and its
application for pitting corrosion studies of chromated
aerospace aluminum alloys by SVET.

The main source of noise at small amplitude
electrochemical signals measurements is the power line.
To suppress it efficiently a simple signal processing unit
based on synchronization of the sensing probe vibration
with the power line frequency was developed. Its
application allows 136.3 times suppression of the noise at
a time constant of 300 ms and 823 times at 720 ms time
constant. Thus, a cost efficient replacement of the, usually
used in SVET measurements lock-in amplifier was
achieved.

A SVET measuring unit equipped with this
signal processing unit was applied for pitting corrosion
studies of chromate conversion coatings protected
aerospace aluminum alloys 6061 T6 and 2024 T3. The
results were validated applying the standardized methods
based on NSS chamber application MIL-C-5541.
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Figure 1. The input and the output signal obtained by
SVET with the noise suppression unit application.
Sample: Aluminum alloy 6061 T6
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