2021 2023

Development of nano-rheometry technology to elucidate relationship between
application properties of gels and pastes and their microstructures
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This research developed a nano-rheometry technique to clarify the
application properties of materials used for painting and coating, such as gels and pastes, based on
the relationship between the macroscopic rheological properties measured by a rheometer and the
microscopic properties measured by a nanoindentation test. The spherical nanoindentation test method
used in this study was able to capture differences in the microscopic rheological properties of
emulsions with sub-micron oil droplet diameters, which could not be evaluated using the recently
developed AFM method, due to differences in the lamellar structure of the oil droplets.
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Fig.2 P-h curves measured in spherical nano-
indentation tests. Viscosity effects aperea in the
1% unloading region.
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Fig. 3 The JKR-fitted values of an entrance time of Osec

(O), 10sec (), 30sec () and 50sec (X) at the
different creep time (0, 40 and 120 sec).
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Fig. 4 The effects of fitting regime on the
dimensionless curves with creep phase (iii).
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