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drilling process, serves as an important basis for rationally selecting drilling methods and optimizing drilling operational pa-

rameters. Addressing the issues of high cost in acquiring drillability information during deep geological drilling and the lack

of corresponding formation drillability range standards for many rocks, this paper proposes an intelligent inference method for

deep drilling formation drillability based on a drillability knowledge graph. Firstly, a drillability knowledge graph incorporat-

ing the key characteristics of rocks is constructed, and a drillability reasoning algorithm based on rock similarity measurement

is designed. This approach extends the 67 rock drillability levels specified in the geomining industry standards to 292 known

types of rocks. Secondly, through dynamic analysis of borehole formation lithology and intelligent inference of drillability, the

distribution of formation lithology is analyzed in real-time, and the drillability level of the formation being drilled is inferred.

Finally, the effectiveness of the proposed method is verified through micro-drilling experiments and indentation hardness tests.

This method lays an important foundation for the intelligent control of the deep geological drilling process.

Keywords: Deep geological drilling process; Acquisition of formation drillability information; Knowledge graph of rock

drillability.
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Table 1 DZ/T 0227—2010 The rock drillability classification table provided

in the geological core drilling regulations(Ministry of Natural Resources, 2010)
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Table 3 A comparison between the inferred results and experimental calibration outcomes for the drillability of nine common

rock types
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