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Research on optimization measures of key instrument for

myriametric scientific drilling
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2.Directional Drilling Technology Innovation Center, Ministry of Natural Resources, Langfang Hebei 065000, China)
Abstract : Scientific drilling 1s an important technical means for obtaining underground physical data, anaylzing

underground structures , and verifying important geological theories. The key underground instrument is an important
basic guarantee for ensuring the smooth implementation of drilling projects. However, during the myriametric scientific
drilling process, the requirements of underground working conditions and craftwork such as high temperature , high
pressure, long drilling period, and large specification parameters seriously challenge the working performance of
underground instrument. To the end, this paper analyses the structural characteristics and failure reasons of key
underground instrument such as drill string, downhole mud motor, and auxiliary synergistic tools under the myriametric
drilling working condition, and proposes corresponding measures on optimizing the structure of drill pipe joint, designing
metal gear drill, improving the structure of hydraulic oscillator and injection-type torque thruster, and materials selection
and setting up surface strengthening techniques, which can provide technical reserves for earth interior detection.

Key words: scientific drilling; myriametric working condition; key instrument; drill pipe joint; metal gear drill; metal

hydraulic oscillator; injection-type torque thruster; optimization measures; deep earth exploration
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Fig.1 Diagram of thread pair structure of drill pipe joint
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Fig.2 Structure diagram of screw drill
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Fig.3 Structure diagram of turbo drill
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Fig.4 Diagram of conventional hydraulic oscillator
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Fig.5 Structure diagram of drill pipe joint with

assembled shoulder
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Fig.6 Structure diagram of wireline coring rod with

segmented thread pair
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pair with quarter section
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Fig.8 Structure diagram of metal and hi-torque

downhole motor with non-circular planetary gear
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Fig.9 Structure diagram of metal hydraulic oscillator
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Fig.10 Principle diagram of valve contral mechanism
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Fig.11 Structure diagram of injection-type
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torque thruster
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Fig.12 Working process of valve control mechanism

on torque thruster
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