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A High-Precision Bench-Toprotary Ultrasonic Rock Coring Device
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Abstract: The preparation of small-size cylindrical rock samples from the rock samples collected in field or synthesized in the
laboratory is an important procedure for high-pressure and high-temperature rock physics experiments in geosciences. The brittle
hardness and in homogeneity of rock samples can affect significantly the stability and coring quality of conventional rock core
grinding process. To overcome this technique difficulty, we combined the techniques of rotary ultrasonic vibration and rock grinding
and developed a flexible high-pressure air-operated sample feeding system along the vertical direction in a bench-top rotary
ultrasonic rock coring device. This device can realize high-precision automatic coring and grinding of small-size cylindrical rock
specimen. The coring tests on rock specimens of various hardness show that the new device can conduct high-efficiency and high-
quality small-diameter sample coring and satisfy the high-standard requirements of high-pressure and high-temperature geological
experiments.
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Fig.1 Schematic diagram of rotary ultrasonic grinding for

rock coring

AN A

K2 AR 8 RGO A

Fig.2 Schematic diagram of ultrasonic vibration systems
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Fig.3 Simulation diagram of vibration mode of ultrasonic system
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Fig.4 Schematic diagram of ultrasonic rotation system
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Fig.5 Rotary ultrasonic rock coring device
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Fig.6 Coring materials (a) and coring tool head (b)
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Table 1 Hardness value of coring materials
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Fig.7 Effect of rotating ultrasonic parameters on coring efficiency
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Fig.8 Rotating ultrasonic coring samples
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Table 2 Ultrasonic coring properties of hard and brittle materials with different hardness
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