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Mechanical and Geomerical Similarities of Rock Cutting
Yuichi HISHIMATSU and lMasao AKIYAMA

In this paper,the authors discuss on the mechanical and geometrical
similarities of rock cutting with the drag bit type cutting tool.

By means of the dimensional analysis and some considerations based on
the previous test results, the equation of cutting force is given by
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wvhere Sc : the uniaxial compressive strength of rock,
St : the uniaxial tensile strength of rock,
E 3 Young's modulus of rock,
P : the density of rock,
v : the cutting speed,
t : the depth of cut,
B : the width of blade of cutting tool.

This equation agrees with the theoretical ecuation of cutting force
based on the assumption of plane state of strain.

A pample rock and a cement mortar are cut with two drag vit type cutting
tools, the rake angle of which are 10°and 30°respectively.The widths .of
blade of cutting tools are verious in the range between 12 and 40 mm.

The test result of rock cutting with the constent ratio between the devnth
of cut and width of blade shows that the cutting force is proportional
to the product of the depth of cut and width of blade i,e, the sweeping
area of cutting tool, except a small constant term caused by the built-
up nose neaxr the edge of cutting tool, This means that there exists a
mechanical similarity conceraning the cutting force in the rock cutting.

It is also shown that the cross-sectional area of cutb groove is propor-
tional to the sweeping area of cutting tool. This means that there exists
a geometricel similarity concerning the cross-sectional area of cut
groove.

o

Furthermore, the test result shows that the cutting force as well as
the cross-sectional area of cut groove is little dependent on the ratio
between the depth of cut and width of blade.

The specific energy of rock cutting is obtained as the ratio Between
the cutting force and cross-~sectional area of cut groove, and decreases
with the increases of the sweeping area of cutting tool. This suggests
that the larger cutting tool and depth of cut are more profiteble than
the smaller.





