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Effect of Microannulus on Sonic Wave Propagation
at First Cementing Interface
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Abstract: To eliminate the effect of microannulus on cementing quality evaluation,it is necessary to investi-
gate the effect of microannulus on sonic wave propagation. Experimental study and theoretical analysis were used to
conduct this research. Adopting a simplified plate model, the microannulus was simulated by thin plastic film filled
with water. According to the characteristics of the experimental model, the calculation formula that microannulus
effects sonic wave was obtained by using the theory of sonic wave transmission in multi-medium plane layer. Exper-
imental results showed that first sonic amplitude decreases with the increase of microannulus size, when microannu-
lus size is increased to 0. 1 mm, the sonic wave amplitude will be decreased by 70%;. This will lead to an increase of
received amplitude in logging and cause incorrect cementing explanation and evaluation. Both theoretical calculations
and experimental study showed that sensitivity of sonic wave propagation in microannulus with air is higher than
that filled with water, the effect of microannulus size on sonic wave propagation is very significant,its regularity
could be used to evaluate the cementing quality by sonic logging.
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Fig. 1 Design of experimental device
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Table 1  Amplitude of first wave corresponding to different

microannulus size

MIABR T /mm PR/ dB || BORBR ST /mm 5 B/ dB
0 128.0 0.131 25 42.0
0.012 50 100. 0 0.175 00 38.0
0.025 00 78.0 0. 262 50 31.5
0.037 50 62.0 0. 437 50 23.0
0.043 75 52.0 0. 700 00 21.0
0.087 50 45.0 0. 875 00 20.0

ME 2 T LAFR - 7 30 0 W 8t ol B B )



B R IRF. B I — R R BRI A AR AL 8 W R -39

140

IR/ dB

=
<
T

=]
<
T

0 02 04 0.6 0.8 1.0
AEFBRR SF/mm

B2 RAMAEEREBEBESHMABERTHXER
Fig. 2 Relationship of microannulus size and amplitude
of first wave when micro-annulus is filled with

water
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Table 2 Acoustic velocity and density of different media
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Fig. 3 Relationship between microannulus size and rela-

tive transmittance whenmicroannulus is filled

with water and air
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Fig. 4 Comparison of an experimental result and calcu-

lation value
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