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Study of Compression Wave Caused by Hydraulic Cementing Tools
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Abstract: Hydraulic vibration tool is the core of vibration cementing equipment which can improve ce-
menting quality. The principle of both compression wave and water hammer wave caused by existing hy-
draulic tools were analyzed. The vibration and pulsation of vortex structure in the nozzle wall boundary lay-
er were created in oscillating nozzle under external disturbances. This pressure oscillation with self-amplifi-
cation does not have characteristics of wave and has limited spreading distance. The pressure wave was gen-
erator by changing the flow area of the pressure wave,while the amplitude is limited due to the limitation of
the cross section. Water hammer pressure wave is a transient process and is discontinuous rectangular
wave. The energy is focused on the cross section. The dual-nozzle water hammer generator was designed
using the principles of water hammer. The amplitude of water hammer wave produced by the generator can
be in the magnitude of MPa. The frequency is determined by the rotary speed of impeller and number of
vanes which can be adjusted accordingly.
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