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Erasure of memory of paste by irradiating ultrasonic waves and its application to increase breaking strength
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A water-poor densely packed colloidal suspension called paste remembers the direction of vibration and flow it has experienced and

the memory of such motion can be visualized as a morphology of desiccation crack pattern. When the paste remembers the vibration,

desiccation cracks run in the perpendicular to the direction of the vibration, while desiccation cracks run in the direction parallel to

the flow direction when the paste remembers the flow motion. Here we find that memories in paste can be erased by the irradiation

of ultrasonic waves to paste as we obtain only isotropic and cellular crack patterns without any anisotropy related to memory effect.

This method can be applied to increase the breaking strength of dried paste by homogenizing microstructure in paste.
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Figure 1. Desiccation crack patterns of calcium carbonate pastes.
The arrow indicates the direction of horizontal vibration. (a) A
paste is vibrated in one direction for 1 min., then dried. (b) A paste
is vibrated for 1 min., irradiated by ultrasonic waves of 71kHz and
25kPa for 1 min, and then dried.
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Figure 2.  Effect of the irradiation of ultrasonic waves to

paste, as a function of frequency and pressure of applied ultrasonic

waves.
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Figure 3: Breaking strength of mortar. (A) The mortar
paste is just solidified in silicone container. (B) Sample A is
vibrated horizontally and then solidified. (C) Sample B is

irradiated by ultrasonic waves and is solidified.
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