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A study of disc cutting for developing a new ring cutter

GONG Fang Ming, Jia Zuo Institute of Mining Technology
Kazuhiko SATO and Nobuaki MIUCHI, Muroran Institute of Technology

Abstract

To establish the design criteria for ring cutters a laboratory experiment on disc cutting
has been performed using a newly developed rock cutting rig. The testing rig facilitates rotary
cutting of rock at various radii of cutting track and spacing in between of two adjacent
tracks. Two kinds of hard rocks, a granite and an andesite, have been selected for the present
work. The main results obtained from the experiment are as follows.
(1) Thrust Fr which needs to crack through a spacing S between adjacent cutting tracks
correlates with pentration P and spacing S, resulting in a power law of Fr=k:P*S®, where Kr is a
constant. The sum of powers a and b is determined to be 1.03 +0.08 in the selected rocks.
(2) When the ratio of spacing and penetration, S/P is in the range from 6 to 9, specific energy
Es that needs to cut off a unit volume of rock fragment becomes minimm. Es at the optimal
cutting condition is 65 MJ/m® for the granite and 50 MJ/m® for the andesite, respectively.
(3) The lateral component of tool force F. is independent of radius of cutting track, but is
controlled by the cutting groove being adjacent current track. Since lateral force F. is
comparable with rolling force Fr, the bearing assemblies housed in a disc cutter is subjected to
not only the radial force by Fr and Fr, but also to the thrust force by F..
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