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Finite Element Analysis of Longitudinal Vibration of Direction Well Drill String

BI Xue-liang, WANG Jian, YAN Tie, HAN Chun-jie
(Key Laboratory of Enhanced Oil Recovery of the Ministry of Education, Daqing Petroleum Institute , Daging 163318 ,P. R. China)

[ Abstract]  The force on the drill string is very complex in the process of drilling direction wells. A merely drill
string vibration includes longitudinal vibration, transverse vibration and torsional vibration, of which longitudinal vi-
bration is one of the major factors leading to drill string failure. Therefore, the longitudinal vibration of direction
wells is needed to further study. The regularity of longitudinal vibration was analyzed by using finite element meth-
od. Firstly, according to the characteristics of direction wells, a whole-well drill string model was established, then
with the drill string module as an object of study, a whole-well drill string mechanical model of longitudinal vibra-
tion was established. Through analysis of the computer by means of linear algebra, the regular distribution of longi-
tudinal vibration resonant frequency of direction wells was obtained. The resonant frequency of drill string longitudi-
nal vibration depends upon material properties of drill string and morphological characteristics, but has little to do
with the length of the drill string. In the longitudinal resonance state, drill string comes into intense collision with
the wall, which will cause serious damage on drill string in a short time. At the same time even give rise to bore-
hole collapse, result in economic loss to the drilling operation. It is very significant that the study of this issue can
be used to direct drilling operation and reduce accidents such as bit bounce, drill string failure and so on.
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