Lecture (9)

Transducers are broadly defined as devices that convert energy or information
from one form to another. This energy may be electrical, mechanical, chemical,
optical (radiant), or thermal. Such as, for example, mechanical force or
displacement, liner and angular velocity heat, light intensity, humidity, temperature
variation, sound time, pressure, all are converted into electrical energy by means of
electrical transducers. Transducers may be classified according to their application,
method of energy conversion, nature of output signal, and so on.
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1- Primary and Secondary Transducers: Transducers, on the basis of
methods of applications, may be classified into primary and secondary
transducers. Transducer that converts energy from any form to electrical
form is called primary transducer, such as a photovoltaic cell, while
transducer that converts energy from any form to another form but not
electrical energy or signal is called secondary transducer, such as
displacement transducer (which converts force or pressure to displacement).
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2- Active and Passive Transducers: Transducers, on the basis of methods of
energy conversion used, may be classified into active and passive
transducers. Active (self generating) transducers develop their output in the
form of electrical voltage or current without any source of electrical
excitation, such as thermocouples, tacho generator. While, if the transducer
is capable of producing an output signal only when it is in connection with
electrical power source is called passive transducers, such as a
potentiometer, thermistor (thermal resistance). Passive transducer producing




a variation in some electrical parameter, such as a resistance, capacitance,
inductance and so on, which can be measured as voltage or current variation
in the circuit.
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3- Analog and Digital Transducers: Transducers, on the basis of nature of
output signal, may be classified into Analog and Digital transducer. Analog
transducer converts input signal into output signal, which is a continuous
function of time, while Digital transducer converts input signal into output
signal in a discrete forms.

8l e Gl 7 0AY) 3L dada Gl Glo Y sl Cayiat Sy 1 Al Il 4y plalill Y gl

e Bomine iy A5 ozl AYT B L ) O 5L Bl A8l Jsae Jony L oad s SLiiad
JSal (b gAY 5, G Jaal) s L) (el Al Jome Jsm L oGl AU a3

The strain gauge is an example of a primary passive analog transducer that
converts force or small displacement into a change of resistance. Since many other
quantities such as torque, pressure, weight, and tension also involve force or
displacement effects, they can also be measured by strain gauges. Strain gauges are
so named (defined to be a fractional change in linear dimension tension or
compression caused by an applied force); they also a change in electrical
resistance.
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Displacement transducers: The mechanical elements that are used to convert the
applied force into a displacement are called force summing devices. The
displacement created by the action of the force summing device is converted into a
change of some electrical parameter and measured by one of the following
electrical principle: 1) Capacitive 2) Inductive 3) Differential transformer 4)
Photoelectrical 5) Potentiometer 6) lonization 7) Oscillation 8) Piezoelectric 9)
Velocity
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1- Capacitive Transducer: The resulting change in capacitance could be
measured with an Ac bridge, but it is usually measured with an oscillator

circuit. The transducer as a part of oscillator circuit will causes a change in
oscillator frequency which proportional to the applied force.
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2- Inductive Transducer: In the inductive transducer the measurement of
force is accomplished by the change in the inductance ratio of a pair of coils
or by the change of inductance in a single coil.
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3- Linear Variable Differential Transformer: It is produces an electrical
signal that is linearly proportional to mechanical displacement. The
displacements detectable by LVDTs are relatively large compared to those
detectable by strain gauges. LVDT consists of a single primary winding and
two secondary windings which are placed on either side of the primary. The
secondary windings have an equal number of turns but they are connected in
series opposition so that the emf induced in the coil oppose each other.
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4- Oscillator Transducer: This class of oscillator uses the force summing
member to change the capacitance or inductance in an (LC) oscillator
circuit, which change the frequency of the circuit in proportional to the
applied force.
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5- Photoelectric Transducer: The photoelectric transducer makes use of the
properties of photo emissive cell or phototube. The phototube is a radiant
energy device that controls its electron emission when exposed to incident
light. When a constant voltage is applied between cathode and anode, the
current is directly proportional to the amount of light falling on the cathode.
The output current is extremely small in (nA) and for a voltage
approximately above 20V.
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6- Piezoelectric transducer: A symmetrical crystalline material, such as
quartz, Rochelle salt, produce an emf when they are placed under stress.
This property is used in piezoelectric transducer. When a crystal is placed
between a solid base and the force summing member, an externally applied
force, entering the transducer through its pressure port, applies pressure to
the top of a crystal; this will produce a small emf proportional to the applied
force or pressure.

ol lgania g die emf @58 ¢ Jadig) leg 951 6SN Jia e lalite 4y ) ol Bale 1dpdaria g ¢S A8la J5me
i g dalia Bacld (3 ) b auia g oy Ladie dadaiiia 5 e SI A8L)) J gaa (8 daldd) sda a0d0 Jazaal)
Laaai o4y (aldl) laaall Mie JYA (e Jsnall Jax 35 2 Had) (e didaal) 55800 (8 63 5all aran
Ll o 558l ae canlifi 3 jpna Ak 548 Zl0) L) IR gosme B0 e gslall o all e

Gakaal

7- Velocity Transducer (Tachometer) : The velocity transducer essentially
consists of a moving coil suspended in the magnetic field of a permanent

magnet. A voltage is generated by the motion of the coil in the field which is
proportional to the velocity of the moving coil. It is used for velocity
measurement.

& Glae doaie Cale o ulad U5 e udl Jsme 0 5S0 1 (G5l A e (ebie) el Jgme
o i Sl Jlad) 8 i) A8 Adand 5 dgad) oL ab a3 Gubling bbliad) Jlal




