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QUALITY FACTORS AFFECTING THE MEASUREMENT
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(abstract)

In our era, the applications of ultrasonic technology range from warfare instruments, such as sonars, to medical equipment used for diagnostic purposes, to high-precision machining centers for hard materials. In industrial environments, ultrasonic sensors are widely spread. They are commonly used as contact-less switches and as distance measurement devices. 

Such sensors typically consist of the emitter, the receiver and the signal processing circuit. The emitter, [made of piezoelectric materials] produces sound waves at a frequency above the human audible range. The ultrasonic waves travel through air, get reflected on the target surface, and then travel back to the receiver. The signal processing circuit translates the characteristics of the received signals (such as delay, amplitude, etc), and calculates the distance between the sensor and the target. 

Although this method results in quite accurate measurements, and ultrasonic distance sensors have become widely available, off-the-shelf components, several factors affect their performance. These factors should be taken into consideration during system design. The current project illustrates the importance of material, size and geometry of targets as key factors in distance measurement. Data gathering through performing experiments and analysis with statistical and quality control methods, provide a measure of error and uncertainty. The results could point out layouts and parameter zones that should be avoided in terms of ultrasonic sensors’ usage. 
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