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Method of measuring the static liquid bridge force of
soil particles based on DEM modeling
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( College of Science, China Agricultural University, Beijing 100083, China)

Abstract In order to numerically predict tillage soil dynamics process, based on the relationship of liquid bridge force
and gap width between two particles,a DEM model for wet particle system was set to investigate tillage soil dynamics.
Based on Sartorius — microbalances two schemes, for the measurement of static liquid bridge force were proposed: The
former was of manual measurement with an x-y-z manual adjustment slide and a digital microscope connected to a
laptop,and the later was for automatic measurement with additional parts including a screw slide module driven by a
stepping motor. Measurements were carried out for two equal spheres and unequal ones with both schemes, and the
results were compared with available analytical equations or fitting ones. The results showed that the experimental set
combined with the procedures enabled the evolution of static liquid bridge force with increment of separation and further

determined the rupture distance with satisfactory. In conclusion, the approximate equation was suitable for modeling the

static liguid bridge force of soil particles.
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Fig. 4 Liquid bridge force values measured with
manual/continual schemes and calculated

with equations
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