Curve Shaping Circuitry:
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Phase Shifters:
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Motion Transducers:

e Potentiometers (resistively coupled)

Variable inductance (electromagnetically coupled)
Variable capacitance

Eddy current

Piezoelectric

Potentiometer:

e Uniform coil of wire or a
film of high resistive
material- Carbon, platinum,
or conductive plastic.
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Resistive
element

Loading Nonlinearity:

¥

e What is the significance of the electrical loading
nonlinearity error caused by a purely resistive
load connected to the pot?
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Example:
A high-precision mobile robot uses a potentiometer attached to the drive wheel to record

its travel during autonomous navigation. The required resolution for robot motion is
1 mm, and the diameter of the drive wheel of the robot is 20 cm. Examine the design
considerations for a standard (single-coil) rotatory potentiometer to be used in this

application.
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Optical Potentiometer: ooticad Resistive Light
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Variable Inductance Transducers:

o When the flux linkage (defined as magnetic flux density times the number of
turns in the conductor) through an electrical conductor changes, a voltage in
proportion to the rate of change of flux is induced in the conductor.
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e This voltage in turn, generates a magnetic field, which opposes the original
(primary) field. Hence, a mechanical force is necessary to sustain the change
of flux linkage.

e Ifthe change in flux linkage is brought about by a relative motion, the
associated mechanical energy is directly converted (induced) into electrical
energy.

o This is the basis of electromagnetic induction, and it is the principle of
operation of electrical generators and variable-inductance transducers.

e The induced voltage or change in inductance may be used as a measure of
the motion.

Three primary types can be identified as:
o Mutual-induction transducers
o Self-induction transducers
o Permanent-magnet transducers.
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Mutual-induction transducers:
e Arrangement of a mutual-induction transducer

constitutes two coils, the primary winding and
the secondary winding. One of the coils (primary
winding) carries an alternating-current (ac)
excitation, which induces a steady ac voltage in
the other coil (secondary winding).

ciecuitry

The level (amplitude, rms-value, etc.) of the induced voltage depends on the

flux linkage between the coils.

None of these transducers employ contact sliders or slip-rings and brushes as
do resistively coupled transducers (potentiometer) which results in increased

design life and low mechanical loading.

In mutual-induction transducers, a change in the flux linkage is effected by

one of two common techniques.

o One technique is to move an object made of ferromagnetic material
within the flux path between the primary coil and the secondary coil.
o The other common way to change the flux linkage is to move one

coil with respect to the other.

o Motion can be measured by using the secondary signal (i.e., induced

voltage in the secondary coil).

Linear-Variable Differential Transformer (LVDT)

As the core moves, the reluctance of the flux path between the
primary and the secondary coils changes.

The degree of flux linkage depends on the axial position of
the core.

Since the two secondary coils are connected in series
opposition, so that the potentials induced in the two secondary
coil segments oppose each other, it is seen that the net induced
voltage is zero when the core is centered between the two
secondary winding segments. This is known as the null
position. When the core is displaced from this position, a
nonzero induced voltage is generated. At steady state, the
amplitude V oc Core displacement x in the linear

(operating) region. Consequently, Vo may be used as a
measure of the displacement.

Note that because of opposed secondary windings, the

LVDT provides the direction as well as the magnitude of
displacement.

Secondary
oot

Core

Primary
coil

tevel

Voltage

U Displacement &

Linear
rangs

Page- 43§ ENSC_387 - Electric Circuits-1: Simon Fraser University - Engineering Scieﬁce .



Linear-Variable Differential Transformer (LVDT) Equivalent Circuit.
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