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Abstract: It is well known that there exhibits a transitiohfailure mode from ductile to brittle in the rockitting process.
The rock failure modes directly influence the dasaf cutter and the determination of optimum drigliparameters etc.,
which has an essential effect on the drilling éficy and cost. It is therefore quite significamtanalysis the ductile-brittle
failure mode transition during rock cutting. Foistpurpose, an effort was made to model the ctitlepth of cut of the rock
failure transition from ductile to brittle mode lealson the rock fragmentation theory. What is mtire,numerical simulation
of rock cutting is also conducted to reproducetthasition by using the discrete element methodC@B). The process of
the rock failure transition and its influence fastare performed, the correctness of the critieatld of cut model is verified
by the results of numerical simulation and labanatxperiment. The research results show that tiotild failure mode of
rock occurs when the depth of cut is shallow, dreldorresponding Mechanical Specific Energy (MSHE)oat remains a
constant. As the depth of cut increasing the brittllure will take place and the magnitude of M@l decrease. The critical
depth of cut observed under the condition of hylitguessure is larger than the atmosphere presaasreell as the MSE.
Besides, larger cutting velocity and rake angle lwathresult in larger magnitude of critical deptficut and MSE. The work
has done in this paper provides a very useful amprdor predicting the critical depth of cut whichn be used to optimize
the drilling parameters, and makes a weltlerstanding of ductile-brittle failure mode trigios in rock cutting.
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Nomenclature P The length of wear flat
A Contact area between cutter andl Cutting distance
rock
As Cracked surface area Pw Hydraulic pressure
A Contact area between wear flgph krat  The ratio of normal stiffness to
and rock surface shear stiffness
ba EC The elastic modulus of particles pb_rmult The radius factor
ba fric The friction coefficient betweenpb sn The normal strength of particles
particles
C1 The length of lateral crack pb_ss The shear strength of particles
Cm The length of median crack R The average radius of the
particles
d Depth of cut 2 Cutting velocity
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