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Acoustic transmission properties in drill string

ZHAO Guo-shan, GUAN Zhi-chuan, LIU Yong-wang

(College of Petroleum Engineering in China University of Petroleum, Dongying 257061, China)

Abstract ; Firstly, the transmission mechanics and characteristic of acoustic wave within pipe string were analyzed. Joints act as
acoustically transparent layers. Based on the theories of abrupt changes in the cross-sectional area of a pipe and acoustic
waveguide, transfer matrix method was used to analyze acoustic transmission and reflection within drill strings. Secondly, the
frequency equation of longitudinal wave was developed based on the transmission model that longitudinal waves propagate along
the periodic drill strings. The frequency-domain characteristics of longitudinal wave propagation along the periodic drill strings
were analyzed by using dispersion curves. The experiment of acoustic signal transmission was done with finite length pipes. The
results show that frequency band mainly depends on the length of the drill pipe and area of the joints. The distribution of fre-
quency spectrum exhibits periodic and symmetrical property. The pass bands and stop bands present alternately in this acous-
tical channel of drill strings which act as comb-filter. With the increase of frequency, the pass bands become narrow first and
widen afterwards, and the stop bands widen first and become narrow afterwards in one frequency band. The pass bands become
narrow with the length of drill pipes increasing, and the pass bands widen with the area of the joints decreasing. And the differ-
ence of drill pipes length leads to narrow pass bands.
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Fig.1 Information channel model of
idealized drill string structure
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Fig.2 Periodical distribution model of

acoustically transparent layer
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Fig.5 Relationship between frequency and wave

number of drill string with different structure

B 6 AEEMSEITHINESEHEEX R
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Fig.9 Received signal waveform and amplitude spectrum
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