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Bulk Density Apparatus for Green Ceramic Tiles
(Mercury Method)

Introduction:

In this leaflet we present a measuring system
for the strength of unfired ceramic materials
and in particular pressed tiles.

This technology was developed by the
technical ceramics department of the
University of Valencia and by the Research
Association of the Ceramic Industry in
Castellon, Spain.

It is a better alternative for the measuring
system for the strength of unfired ceramic
material by means of penetration equipment,
as the indicated values are not subjective and
cannot be influenced by the operator: they are
real values as they are based on the measuring
of the apparent bulk density.

It is known that the porosity of unfired ceramic
pieces, which depends on the type of granules
, the grain size and the grain size distribution, :
the proportion plastic material / defatteners TR
and on the parameters of the pressing action, -
i.e. pressure, humidity of the powder to be

pressed, etc., is a physical property of great

importance as it influences the physical properties of the unfired (mechanical resistance) and the fired
piece (shrinkage, porosity, mechanical resistance, etc.).

By analyzing the faults that occur most frequently in the manufacture of ceramic floor and wall tiles, it
was found that many of these originate from or are influenced by the porosity of the unfired material
(black "heart", alow mechanical resistance, calibre) or by the uneven distribution of the porosity.

From the above, it will be clear that it is necessary to determine the exact value of the porosity during
the production process. This can be done by measuring the density or strength and the volume of the
pores.

To enable an effective control of the strength, itis necessary:

To have adeguate testing techniques available with regard to speed of execution of the test .

To determine the maximum period between a fluctuation in the porosity of the unfired material and its
distribution over the interior of the pieces, which is still permissible during the process and which
consequently does not bring about significant changes in the quality of the finished product.

To know the entire production process in detail so that, whatever the deviation in the strength of the
unfired piece beyond the preset limits, it can be corrected quickly by adapting the parameters of the
process (pressure, humidity) and, in case this would not be possible, adjust the firing in order to reduce
the effects of this variation in strength.

Testing Method:

The most exact testing methods to determine the density in a dry way are based on measuring the
volume of the samples (volume of the pores + the real volume of the solid) by displacement of the
volume of mercury or by the force which is required to immerse the sample in mercury.

The method of the displacement of the volume of mercury as described by "Stringer" has been partly
modified, in order to make it more convenient without changing its accuracy and reliability.

How to proceed:

Put a container containing 2 kg mercury on an electronic balance;

Weigh the sample to be analyzed;

Immerse the sample (making sure that it does not touch the wall of the container) by

Means of the "COMPACT PRESS" (the sample should be immersed until the mercury

reaches the level indication on the immersion system); By immersing the sample in the mercury, one
exerts a force which is visible on the display of the balance At this point in time, the volume and the
density can be calculated according to the following W3 (cc).W1 Vap. .Dap. d.W3 where:.W = weight of
the sample (gr.) W3 = weight of the sample immersed in the mercury (gr.) d = density of the mercury
(gr/cc.)

Note: Specifications are subject to change.
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