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Experimental Researches on Measuring Cement Gel Strength Using Ultrasonic Wave

Jiang Linlin’ Wang Ruihe’ Jiang Linfu’ Fan Huwei’ Li Nan'

(1. College of Petroleum Engineering, China University of Petroleum (East China), Dongying,
Shandong, 257061, China; 2. China University of Petroleum (East China ), Dongying., Shandong,
257061, China; 3. Dongxin Oil Production Plant, Shenli Oil field Branch, Sinopec, Dongying, Shan-
dong, 257094, China; 4. Inspection & Testing Center, Shenli Oil field Branch , Sinopec, Dongying,
Shandong, 257000, China)

Abstract: The experimental device for measuring the gel strength of cement slurry was improved con-
sidering shortcomings of current devices. The gel strength, corresponding acoustic velocity, and the
change rule of acoustic amplitude during the hydration of cement slurry were investigated by mechanical
and ultrasonic measurement. The results show that, during the hydration of cement slurry, the gel
strength increases slowly and then increases quickly; the acoustic velocity increases quickly and then in-
creases slowly; the acoustic amplitude decreases quickly and then decreases slowly. The gel strength can
be better fitted with the acoustic amplitude by exponential function, its relative standard deviation is
10. 2%, and its average fractional error is 7. 06%3.

Key words: cement slurry; bond strength; ultrasonic wave; acoustic amplitude attenuation; mathe-

matical analysis





