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Difference in pressure and radial displacement response of dipole

acoustic logging while drilling

CHEN Da ZHANG Chao GUAN Wei HU Hengshan

(Department of Astronautics and Mechanics, Harbin Institute of Technology, Harbin 150001, China)

Abstract The electrical signal received by acoustic logging instrument is usually the superposition of multiple
piezoelectric responses, which is mainly converted from acoustic pressure or radial displacement response, or
both responses have not been determined yet. In this paper, the acoustic pressure and radial displacement
fields of LWD acoustic logging are calculated and analyzed by means of real axis integral method and complex
variable function method. The results show that when in soft formation dipole logging while drilling the acoustic
pressure signal consists of two wave groups, drill collar wave and Scholte wave, while the displacement signal
consists of only collar wave group without apparent Scholte wave. On the other hand, in the case of monopole
sound source, the drill collar wave energy of pressure and radial displacement signals is concentrated in the
drill collar and the outer wall respectively, while in the case of dipole, it is just the opposite. Besides, when
grooving according to the results of the monopole case, the phenomenon of tail dragging at high frequency will
affect the inversion of shear wave by Scholte wave in the dipole source. So it is of great significance to clarify
the properties of the two kinds of signals for shear wave inversion and drill collar wave suppression.
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Fig. 1 Model of acoustic logging while drilling
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Table 1 Borehole, drill collar and forma-

tion parameters
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for dipole LWD in a slow formation
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Fig. 3 Acoustic pressure response of a dipole LWD
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