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Fig. 1. Sketch of the forced torsion pendulum im-
mersed into a granular medium. 1, suspension wires;
2, permanent magnet; 3, external coils; 4, mirror;
5, cylinder (made of aluminum alloy with inner ra-
dius R) covered by a fixed layer of granules; 6, optic

source; 7, optic detector.
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Fig. 2. SEM picture of NaCl particles.
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Fig. 3. Amplitude (voltage signal) of the NaCl gran-
ular systems with different applied forces as a func-
tion of the time (Red lines represent applied force, the

green lines represent respond force.).
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Fig. 4. Typical mechanical spectrum (tang and G) of
NaCl wet granular system at different water contents

(mass frqaction).
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Fig. 5. Relationship between tan¢, G and water con-

tent (mass fraction) under different amplitudes of A.
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Fig. 6. Liquid distribution schematic of particles
with increasing water content in wet granular system

((a)—(d) water contents increase).
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Abstract

Dry granular materials consist of a collection of macroscopic discrete particles interacting solely via contact forces.
By changing the external conditions, the granular packing displays rich phenomena ranging from fluid-like properties
to jamming glassy behavior and to aging observed when these grains are trapped in a frozen state. Once the grains
contact liquid, the force between the liquid and grains has an influence on the mechanical properties of the wet granular
materials, and some mechanical behaviors are quite different from those of the dry granular materials. However, the
underlying mechanism of the complex dynamics of granular assemblies is still not completely understood.

In this paper, mechanical spectroscopy (the shear modular G and the related energy dissipation tan¢) of NaCl
wet granular system is investigated with different liquid content (weight fraction) under the constant temperature 25 °C
and air humidity by a modified low-frequency inverted torsion pendulum. The NaCl wet granular system also displays
jamming behavior when subjected to an external vibration with increasing intensity, which is quiet similar to dry granular
matter. With the increase of water content, all the spectra of tan ¢ and modular G show a peak at the water content
about 11% (critical water content). At the same time, the applied shear force has little influence on the positions of
these peaks. All of these behaviors illustrate that the main interaction forces among granular matters in the system are

changed at the moment.

Keywords: wet granular matter, mechanical spectroscopy, capillary forces

PACS: 64.75.—g, 47.20.Ft, 05.70.Fh DOI: 10.7498 /aps.67.20180966
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