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Novel Ultrasonic Sensor-System for In-Line
Density Gradient Determination of

Ceramic Tiles / NOVAPRESS

the objective of the project problem

The occurrence of density gradients in ceramic tiles during

Development of an in-situ sensor that enables pressing is believed to be the main cause of defects during

measurement of the density of green ceramic processing. Problems such as differential shrinkage and warpage

tiles during pressing by using Ultrasonic Pulse (bending of tiles) typically arise leading to losses or down-

grading of final products. Currently, these faults go undetected

Velocity measurement.

until been fired, rendering them scrap, which is difficult to recycle

and often sent to landfill.

cm::mr Correlation coefficient R = 0.983
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The ceramic tiles after firing. The shape distortions Correlation between ultrasound velocity and density of the test

are caused by different apparent density in the samples of green ceramic tiles

green tiles
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Dry contact ultrasonic transducers for testing green The experimental set up (rig) for ,on-line“ measurement of green tile

ceramic tiles density during the pressing process

solution

Measurement of the ultrasound velocity across

green ceramic tiles is based on the through- ultrasound institute

transmission “point” type technique. The density

distribution in a green tile is evaluated from the Ultrasound Institute developed the ultrasonic technique for
ultrasound velocity measurement results using measurement of non-uniform distribution of the green ceramic
determined dependency of the ultrasound velocity density using dry coupling.

on density in green ceramic tiles.
The dependency of ultrasonic longitudinal wave velocity
on a green tile density was determined. The technique of
green ceramic tiles mapping using the “point” type through-
transmission mode ultrasonic measurements was developed.
The special ultrasonic transducers were developed and

manufactured for this purpose.
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