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Abstract: Vibration cementing is a new technique that can significantly improve the bond strength of cementing interface. To popularize
this technique, it is necessary to solve the key problem of how to make cementing string generate downhole radial vibration in the cement
coagulation stage. For this purpose, an electric vibrator was developed. With this vibrator, electric energy is converted into mechanical
energy by means of a high-temperature motor vibration unit. The motor vibration unit rotates the eccentric block through an output shaft
to generate an exciting source, which produces an axial-rotating exciting force at the bottom of the casing string. Then, the vibration
characteristics of vertical well casing string under the exciting force were analyzed by using the principle coordinate analysis method, and
the response model of casing string to an electric vibrator was developed. Finally, the effects of casing string length, exciting force and
vibration frequency on the vibration amplitude at the lowermost of the casing string were analyzed based on a certain casing program.
It is indicated that the casing string length and the square of vibration frequency are inversely proportional to the vibration amplitude at
the lowermost of the casing string, and the exciting force is proportional to the vibration amplitude at the lowermost of the casing string.
These research results provide a theoretical support for the application of vibration cementing technology to the cementing sites with dif-
ferent requirements on well depth and amplitude.
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