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Cooperative Effect and Experimental Study of Mechanical Vibration in Tailings Thickening and Sand Discharge
LIU Mingjie' s LAI Wei*, GAO Feng®, ZHANG Gaofei"*
(1.Henan Ansteel Group Wuyang Mining Co., Ltd.. Pingdingshan, Henan 462500, China;
2.School of Resources and Safety Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract: To reveal the synergistic mechanism of mechanical vibration on tailings thickening and sand discharge., based on the
mechanism of tailings slurry vibration thickening, an experimental system for vibration thickening independently developed was
used to conduct discontinuous thickening and sand discharge experiments under vibration. The technical feasibility of mechanical
vibration to improve tailings slurry thickening efficiency and promote underflow activation and sand discharge was verified. The
results show that the accumulation of tailings particles in a conical structure within the thickener is the key to improving the
mass concentration of the underflow. The eccentric vibration mechanism transmits energy in a sinusoidal harmonic motion, and
the excitation range of the vibrating rod is related to the slurry density and vibrator mass. A cylindrical activation region is
formed around the vibrating rod during vibration, with a larger radius when the yield stress is lower and the plastic viscosity is
higher. Compared with the no-vibration condition, with the increase of feeding velocity under vibration, the underflow mass
concentration is increased by an average of 7.74% , the solid content of overflow water is increased by an average of 10.11%,
while the increase of the overflow water rising velocity is not obvious. The research results provide a basis for the development
of mechanical vibration-assisted high-efficiency thickening equipment.

Key words: Mechanical vibration, Tailings thickening, Activated sand discharge, Activation mechanism, Underflow mass

concentration, Solid content of overflow water
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Fig.1 The particles exhibit a conical structure
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Fig.2 Composition of vibration thickening

simulation test system
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Fig.4 Schematic of circular motion of

simple harmonic vibration
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Fig.5 Distribution of vibration activation

region of tailings slurry
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Table 1 Results of dynamic thickening tests
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concentration and feed rate
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overflow water and feed rate
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