Electronic screw gauge using LVDT

The LVDT (Linear Variable Differential Transformer) sensor is an electro mechanical device, which produces an electrical output proportional to the displacement of a separate movable core. It consists of a primary coil and two secondary coils symmetrically spaced on a cylindrical form. A free-moving rod-shaped magnetic core inside the coil assembly provides path for the magnetic flux linking the coils. A block diagram of this project is shown in figure below.           





 A LVDT requires a constant amplitude ac voltage at a frequency not readily available. This means that an oscillator of the appropriate frequency must be connected to an amplifier with amplitude regulation in its output.

       A LVDT output is usually too low-level to operate ordinary readouts, so it is necessary to amplify the output of the LVDT.Sometimes this is done in two steps, using an ac carrier amplifier prior to demodulation and a dc amplifier after demodulation.

       Most readout is dc-operated devices, so the signal is amplified by ac carrier amplifier by 10 times and rectified by half wave sync demodulator. The half wave demodulator is incorporated using a FET switch. The half wave demodulator is synchronized with oscillator output, which is given to primary of LVDT. So the final output of the rectifier will be negative going pulse for negative displacement and positive going pulse for positive side displacement.

              This rectified signal is filtered by a RC filter and again amplified by a dc amplifier. The dc amplifier is a simple operational amplifier configured in non-inverting mode to produce output from  -2V (for –10mm) to +2V (for +10mm). The final output of dc amplifier is connected to ADC to convert the voltage reading in digital form. The controller reads the digital data and the value is displayed in the LCD.
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