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Visualization of Extruded Clay Flows of Monolithic Honeycombs
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To obtain clear design guidelines and to produce excellent monolithic honeycombs, we need to know the clay flow
in the die and clasp regions during the extruding process in order to obtain sufficient strength of the skin part.
Using a transparent clasp, a transparent silicone compound resin which has the same viscosity as clay (added SiC
particle as a tracer) and collimated light, we have developed a new visualization method in which the flow in the die
and clasp regions can be observed three-dimensionally.

The principle of this method is as follows: first, place an observation camera directly above the die, let the
collimated light obliquely. In this case, the camera can catch both the actual tracer and the shadow of the tracer
which is projected on the die. Observing the two-dimensional information (X-Y planer axis) of the flow from the
actual tracer movement, and calculating the Z-axis flow based on the length between the actual tracer and the
shadow of the tracer simultaneously projected on the die, a three-dimensional clay flow using one camera was
obtained. Using a high-speed camera and by processing the obtained image with in-house software, the three-
dimensional coordinates were calculated in an actual situation.

By analyzing the clay flow in both the lattice direction and diagonal direction of the die, the following two results
were obtained.

(1) The clay flows towards the center of the clasp and is transferred from the die side to the clasp side in both the

lattice direction and diagonal direction of the die.

(2) The flow rate at the point where the clay flow contacts the cell part in the lattice direction of the die is higher

than that of the flow rate in the diagonal direction of the die.
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