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Research on the Rock—Breaking Characteristics of a Single Tooth under High—Temperature

Conditions
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Abstract: As a new type of energy that is both clean and renewable, geothermal resources are receiving high attention from
countries around the world. Geothermal drilling is the core link in the development of geothermal resources. However, in
the process of geothermal well exploitation, PDC bits often suffer from thermal wear and failure phenomena such as PDC
tooth wear and shedding due to the high hardness and strong wear resistance of the strata, resulting in low bit footage and
significantly increased exploitation costs. To explore the interaction laws between PDC teeth and rocks under high-temperature
conditions, experiments and simulations of PDC circular teeth scraping granite and sandstone under different temperature
conditions were conducted. It was found that for both granite and sandstone, the increase in temperature alters the internal
structure of the rocks, making them easier to break, and the stress distribution on the tooth surface becomes more uniform. By
comparing the Cpress stress distribution on the cutting edges of different tooth surface structures, it was discovered that the
stress fluctuations of the Mercedes tooth and the ridge tooth are smaller, which reduces the degree of unbalanced wear of the
cutting teeth and extends their working life. This research has certain guiding significance for the development of geothermal
well bits.

Keywords: High-temperature geothermal wells; Single-tooth rock breaking; Numerical simulation; Rock breaking efficiency
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