Self-Induction Transducers:

e Unlike mutual-induction transducers,

only a single coil is employed. G

e This coil is activated by an ac supply e
voltage V,..r of sufficiently high —
frequency. ' I

e The current produces a magnetic flux,
which is linked back with the coil. N . 7*’\

e The level of flux linkage (or self- g \L
inductance) can be varied by moving P . z

a ferromagnetic object within the e &?P’Mh# ’
magnetic field.
e This movement changes the reluctance of the flux linkage path and also the
inductance in the coil.
e The change in self-inductance, which can be measured using an inductance-
measuring circuit represents the measurand (displacement of the object).
e Note that self-induction transducers are usually variable-reluctance devices
as well.

Permanent-Magnet Transducers: Permanent qjo_ o8 %/ il

A distinctive feature of permanent magnet :
transducers is that they have a permanent magnet [ ,panaa " Cuput
to generate a uniform and steady magnetic field.

o A relative motion between the magnetic * Velocity v
field and an electrical conductor induces a b
voltage, which is proportional to the speed Moving Magnet Type velocity Transducer
at which the conductor crosses the N A
magnetic field (i.e., the rate of change of YV ot Vel

flux linkage).

e In some designs, a unidirectional magnetic
field generated by a dc supply (i.e., an
electromagnet) is used in place of a
permanent magnet.

e Permanent-magnet transducers are not
variable-reluctance devices in general.

Permanent Magnet

o Coll
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Finally, i, in Equation (5) is eliminated using Equation (6). This gives the matrix
transfer function relation:

[b} B [K + (Rq + sLa)(b+3]) /K —(Ra —%—SLQ)/KJ <w5>.
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Permanent-Magnet AC Tachometer:

e When the rotor is stationary < - .
or moving in a quasi-static c:aarfier e %’3 = Outout
manner, the output voltage is ~ ) = = Upu

: . source “__. = > Vo
a constant amplitude signal =
i Vief < —
much like the reference ={ Permanent- é‘iw )
voltage, as in an electrical . magnet o
transformer Primary rotor i
' stator coil stator coil

(a)

e As the rotor moves at a finite
speed, an additional induced
voltage, which is proportional to the rotor speed, is generated in the secondary coil.

e This is due to the rate of change of flux linkage into the secondary coil as a result of the
rotating magnet. The overall output from the secondary coil is an amplitude-modulated
signal whose amplitude is proportional to the rotor speed.

e For transient velocities, it becomes necessary to demodulate this signal in order to extract
the transient velocity signal (i.e., the modulating signal) from the overall (modulated)
output.

e The direction of velocity is determined from the phase angle of the modulated signal with
respect to the carrier signal.

AC Induction Tachometer:
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Variable-Capacitance Transducers: !
Jw - 4“ e
iable-inductancel devices and variable-capacitance devices are variable-
reactance devices. -
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Example: i R
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Capacitive Angular Velocity Sensor:
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Capacitive-Bridge Circuit:
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Differential (Push—Pull) Displacement
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Piezoelectric Sensors:
Some substances, such as barium titanate,
single-crystal quartz, and lead

zirconatetitanate (PZT) can generate an Charge "\ ™\ - :

. ser source | L Equivalent
electrical charge and an associated g \ )i e CBPACItANCE
potential difference when they are N’ C

subjected to mechanical stress or strain.
This piezoelectric effect is used in
piezoelectric transducers.
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