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Integrated Rock-Breaking Methods in Well Drilling
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Abstract: This paper introduces integrated rock-breaking methods,such as frictional heat-mechanical,
microwave-mechanical,and laser-gas rock-breaking, which are more efficient compared to conventional rock
breaking methods. Due to technical bottlenecks of each method, they are not ready for industrial applica-
tion, so mechanical rock-breaking is still the principle method at present. Based on the research on the pres-
ent development of thermal properties of rock,air drilling equipment and heat-resistant materials, the au-
thor considered thermal-mechanical rock-breaking method would be the most promising approach. In this
method,fuel could be provided through dual-wall drill pipe and swivel,and high-temperature bit could be
produced from heat-resistant material. High temperature can vitrify the borehole wall in deep and super
deep well drilling,and protect reservoirs.
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Fig. 1  Sketch of rock-breaking mechanism by thermal-

mechanical energy
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Fig. 2 Rock melting under the microwave
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Fig.3 Sketch of rock-breaking bit with microwave
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Fig.4 Laser-aero mechanical bit
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