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Analysis of drilling vibration response based on rock properties
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Abstract: Rock vibrates when the bit breaks rock. In order to study the influence of rock characteristics on rock
vibration during drilling, a vibration-based rock identification method is proposed. Rock vibration equations are
established on vibration theory and elastic mechanics, and numerical simulation software is used to analyze the
influence of different parameters on rock vibration. Research shows that rock vibrates under the impact load, and
rock properties are closely related to vibration; the density, rigidity and compressive strength of rock has a certain
effect on rock vibration, and the rock strength has the most obvious effect; the smaller the rock rigidity, the lower

the strength. The rock vibrates more under the impact load. Studying the vibration characteristics of rock during
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impact drilling is of great significance for drilling parameter setting and lithology identification.
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Fig.1 Drilling vibration system model
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Fig.2 Numerical model of drilling process
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Table 1 Physical parameters of rocks in the model
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Fig.3 Stress distribution of different rocks at the same time during drilling
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Fig.6 Vibration displacement and velocity curves of rocks

with different densities
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