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Cutting Performance of Drum Cutter in Mining Mechanism
for Seabed Polymetallic Sulphide
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Mining and Metallurgy Co Lid, Changsha 410012, Hunan, China)

Abstract ; In order to improve the working performance of drum cutter in mining mechanism, the cutting process of drum
cutter under different working conditions was numerically simulated by using discrete element method ( DEM). The
effects of cutting thickness, rotating speed and tractor speed on cutting resistance, productivity and specific energy
consumption were investigated by single-factor analysis and orthogonal testing. With cutting resistance and specific energy
consumption of the drum cutter as evaluation indexes, the best working parameters of the drum cutter were obtained by
matrix analysis. The results show that as cutting thickness increases, both cutting resistance and productivity increase
while specific energy consumption decreases. With rotation speed increases, cutting resistance and productivity decrease ,
but specific energy consumption increases. And with tractor speed increases, both cutting resistance and productivity
increase, while specific energy consumption decreases. It is concluded that the optimum working parameters of drum
cutter are as follows: cutting thickness of 50 mm, rotation speed of 100 r/min, and tractor speed of 0.06 m/s.
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