Displacement and Velocity Sensors
MEMS 1049 Mechatronics
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Outline

« Displacement sensors
« Linear Potentiometers
 Linear Variable Differential Transformers (LVDT)

« Rotary Potentiometer

» Velocity sensors

« Centrifugal Tachometers

DC Tachometer

Electromagnetic Tachometer

Stroboscopic Tachometer

Encoders
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Linear Potentiometers
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Rotary Potentiometer

Vap = Vaw + Vws
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Centrifugal Tachometers

The centripetal acceleration of the flyball masses result in a steady-

state displacement of the spring, which provides a control signal or is
a direct indication of rotational speed.

Vertical motion only
Vertical motion only

Vertical and rotational motion
Rotational motion only




DC Tachometer
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Electromagnetic Tachometer

Toothed wheel




Stroboscopic Tachometer

1800 fpm 7200 fpm 10,800 fpm

1200 fpm 2400 fpm 5400 fpm

900 fpm 1440 fpm 2700 fpm

720 fpm 2160 fpm

600 fpm (b) (c)
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Encoder

Light source: LED
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Encoder

* Pulse per revolution (PPR or
LPR): the number of light or dark
patterns on the disk

« Count per revolution (CPR): the
number Of quad _ratu re deCOded Pulses per Rev = Cycles per Rev = Lines per Rev
states per revolution Pulses per Rev = er Rey




Encoder Decoding

* Non-quadrature
* Rising edge of signal A
« 9 CPR

« X1 Decoder
* Rising edge of signal A
« State of signal B
« 9 CPR

« X2 Decoder
 Rising and falling edges of signal A
 State of signal B
« 18 CPR




Encoder Decoding

+1 (clockwise)
-1 (counter-clockwise)

» X4 Decoder
 Rising and falling edge of signal A
 Rising and falling edge of signal B
« 36 CPR




Angular Displacement and Resolution

« Angular Displacement
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