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Piezo Electric and Hall effect Transducers

1. What is a piezoelectric transducer? Give its equivalent circuit. Derive an expression for the output voltage by making suitable simplifying assumptions.

2. What are the materials used in such transducers?


3. What is the piezoelectric effect? Why this effect is only possible in crystals having asymmetrical charge distribution? Explain.

4. Give advantages, disadvantages and applications of piezoelectric transducers.


5. What is the Hall effect? Why is it more pronounced in semiconductors than in metals? Describe the working principle, construction and applications of Hall effect transducers.

6. A piezoelectric crystal has a thickness of 2.0 mm and a voltage sensitivity of 0.04 Vm/N. Determine the output voltage when it is subjected to a pressure of 1.5 x 105 N/m2.


7. A piezoelectric crystal having dimensions of 6mm x 6mm x 2.5mm and a voltage sensitivity of 0.04 Vm/N is used to measure a force. Determine the force required to develop a voltage of 120V.

8.  A piezoelectric crystal has a thickness of 2.5 mm and a voltage sensitivity of 0.05 Vm/N. Determine the output voltage when it is subjected to a pressure of 1.6 x 106 N/m2.

9. A barium titanate piezoelectric pickup has dimensions of 6mm x 6mm x 1.5 mm and a voltage sensitivity of 0.012 Vm/N. Determine the voltage developed when a force of 0.8 Kg is applied to it. Determine also the charge sensitivity if the relative permitvity of the barium titanante is 1,400.


10. A piezoelectric crystal having dimension of 5mm x 5mm x 2mm and a voltage sensitivity of 0.05 Vm/N is employed for measuring force. Determine the force required to develop a voltage of 150 V.

11. A barium titanate piezoelectric pickup has dimensions of 6mm x 6mm x 1.5mm and a voltage sensitivity of 0.012 Vm/N. Relative permitivity of the barium titanate is 1400 and modulus of elasticity of the barium titanate is 12 x 10'° N/m2. Determine (i) the output voltage (ii) charge sensitivity (iii) strain (iv) charge generated and the capacitance of the pickup. The force applied to the pickup is 10 N.


12. A piezoelectric pressure transducer having a charge sensitivity of 2 x 10"l2 C/N is connected to a charge amplifier, the gain being set to 5 mV/C. The amplifier output is connected to an ultraviolet chart recorder, whose sensitivity is set to 25 mm per volt. Determine the overall sensitivity and the deflection of the chart due to a pressure of 200 N.

13. A piezoelectric transducer on an actuating ram in a linkage has a sensitivity with its associated amplifier of 1 mV/N, and is connected to the Y-axis of an X-Y recorder, the sensitivity of the recorder being 0.2mm/mV. The displacement of the ram is sensed by a variable inductance transducer and its output is connected to the X-axis of the recorder, the setting being 20mm per volt. The output of variable inductive transducer is 20V/m. If the area under the curve traced out during a stroke of the ram is 18,O00mm2, and the length on the Y-axis under the curve is 200mm, determine the work done and the mean effort.


14. An Hall effect elements used for measuring a magnetic field strength gives an output voltage of 9.6mV. The element is made of silicon and is 3.Omm thick and carries a current of 5 A. the Hall coefficient for Si is 4.1 x 10-6 Vm/A-wb/m2
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