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Abstract

Drill tool wear is a critical factor affecting drilling efficiency and operational cost. The degree of wear
is jointly influenced by rock abrasiveness and drilling parameters. Among the factors controlling rock
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abrasiveness, mineral hardness is a fundamental property, and Mohs hardness, as a standardized
scale of mineral hardness, plays a key role in drill tool wear. However, the coupling mechanism be-
tween Mohs hardness and drilling parameters in the wear process remains underexplored. In this
study, Mohs hardness is taken as the core factor. A mineral-weighted average method is adopted to
quantify the overall Mohs hardness of the formation. The variation patterns of wear type and wear
rate under different Mohs hardness levels are analyzed. On this basis, key drilling parameters in-
cluding weight on bit, rotational speed, and torque are incorporated, and a multiple regression
model considering the interaction between Mohs hardness and drilling parameters is established.
The model is validated using 856 sets of field data from five wells in a certain oilfield. Results show
that the prediction accuracy of wear grade (error < 1 grade) reaches 82.5%, with an R2 of 0.79. This
study provides a quantifiable evaluation method for drill tool wear prediction and drilling param-
eter optimization.
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Figure 1. Photo of severely worn bit encountering high hardness and strong abrasiveness formation
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Table 1. Mineral composition and Mohs hardness of a sandstone formation
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Table 2. Mohs hardness grade and drilling tool wear type
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Table 3. Comparison of prediction effects of different models
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