1 Typical site of operation.

2 Installed transponder.
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PASSIVE SENSOR FOR
CORROSION DETECTION

Concrete bridges have to withstand a lot:
Frost, heavy traffic, and exhaust fumes affect
the constructions badly — just as road salt
used by winter services for the control of
black ice. Sodium chloride — the most com-
mon de-icing salt —is used in large quantities
nationwide. When the thaw sets in,
the salt disintegrates into ions, which pene-
trates into the concrete and affects its five
centimeter thick protective alkaline layer.
If the dissolved salts reach the embedded
steel rebar, it starts to rust damaging the
construction’s basic. In consequence cracks
appear and pieces of concrete may break
off. At worst this leads to an early failure of
reinforced or prestressed concrete construc-
tions. Until now there are only cost intensive
or destructive tests to determine to what
extent the ions have already penetrated the
concrete and what damage has already
been done. At present, construction workers
typically check out the reinforced concrete
for cavities — a sign of corrosion damage —

manually with a hammer. This is a time-
consuming and error-prone method. With a
new sensor transponder and regular main-
tenance it is possible to measure to what
extent the ions have penetrated the concrete
— contactless and non-destructive.

The sensor itself consists of a special wire,
which is wound around the housing (Fig. 3).
If the dissolved salts reach this mesh, its wi-
res start to rust and finally break. This corro-
sion process can be captured measuring of
the impedance of one sensor wire or better
several sensor wires positioned in different
depths to the concrete’s surface. Based on
the state and number of affected sensor
wires it is possible to determine the degree
of the corrosion and how many centimeters
of the protective layer are affected.

Therefore it is possible to set a due date for
next repair. In combination with a transpon-
der frontend the sensor turns into a
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Diameter 80mm

Height 50mm

Energy supply passive (by the RF field of the reader)
Antenna LC resonator (integrated in the transponder)
Operating temperature -20°C - +85°C

Carrier frequency 133kHz

Read-out distance up to 50cm (depending on reader unit)
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