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Transducers – Definition, 
Advantages, Requirements, 
Classification and Selection

26/27/2023



REVATHI.RTSNSCE/EEE/M&I

 Resistance changes due to change in some physical phenomenon

 Resistance of any metal conductor is

R = ρl/a

 How to measure displacement? – By varying l

 How to measure force & pressure? – By varying R of conductor or
semiconductor

 How to measure temperature? – ρ changes with temperature
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 A device that receives energy from one system and transmits it to
another, often in a different form.

 A device Which converts energy from one form to another.

 A device which converts a physical quantity or a physical condition in
to an electrical signal. It is also known as pickup.
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 Sliding contact – wiper

 Passive Transducer - Requires external power source

 Motion of wiper – Translatory / Rotational / Both

 Translatory devices – linear (straight) – Stroke of 2 mm to 0.5 m.

 Rotary devices – circular – used for measurement of angular
displacement

 Helipots? – Resistive element in the form of helix – Both Translatory
& Rotational motion
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 Why in practical case the characteristics is not a straight line?

 What is loading error?

- Loading effect of input impedance on the output device deviates the
straight line characteristics

- Sensitivity changes – Error introduced

 Expression for % error?

 Variation of error due to loading effect?
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 Wire wound POTs

 Non-wire POTs

- Carbon film POT

- Thin metal POT

- Hot molded POT

- Cermet POT

 What are the advantages of POT?

 What are the disadvantages of POT?
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 Passive Transducer

 Uses the variation in electrical resistance in wires to sense the strain
produced by a force on the wires

 Used for measurement of strain and stress

 Load cells, Torque meters, pressure gauges, temp. sensors employ
strain gauges as secondary transducers

 What is piezo-resistive effect? – Change in the value of resistivity
when the conductor is under stress

 What are piezo-resistive gauges?

 What happened if a metal conductor is stretched or compressed?
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 Wire Strain gauges

- Un bounded wire strain gauge

- Bonded wire strain gauge

 Foil Strain gauges

 Thin film Strain gauges

 Semiconductor Strain gauges
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 High sensitivity – high gauge factor

 50 times greater than wire strain gauges

 Resistance of semiconductor changes with applied strain

 Germanium and silicon
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 Requirements of RTD?

 Does not generate own voltage. Requires separate voltage source

 Used with wheatstone bridges

 Advantages?

 Disadvantages?
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 Thermally sensitive resistor

 Negative Temperature coefficient

 Temperature Range?

 Resistance Range?
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