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Vibrating properties of the drill string during air drilling operations 0 A
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Abstract: )
AR

During the process of air drilling, drill string failure is so serious as to directly raise the cost and threaten GRS
the safety. Resonance is one of the main reasons for drill string failure. So it is necessary to study the

vibrating properties of drill string. Based on the theoretical study, a finite element model for drill string g
vibration was built and a detailed numerical simulation on the properties of the drill string in an air Mok
drilling well was done by use of the ANSYS software. The following results are presented herein in this JHET S X

paper. (1) The resonance range is narrow, while the inherent frequency values of torsional and axial KA AR
vibrations are large. (2) The resonance range becomes wider while the inherent frequency value of
lateral vibration is small and the gap between different steps of frequencies is small. (3) The properties PubMed

of torsional, axial and lateral vibrations of the drill string are largely dependant on the length of the drill
string. (4) The inherent frequencies of axial and lateral vibrations of drill string in air drilling are much
higher compared with those of the conventional drilling. Moreover, the harmonic response analysis
shows that the low frequency resonance becomes stronger and the high frequency resonance becomes
weaker when drill string is in the drilling fluid environment, which has a positive impact on the drill string
safety. Therefore, a proper rotary speed should be chosen according to different drill string lengths and
BHAs.
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