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Vibration frequency control algorithm for three cylinder

fracturing pump considering excitation peak value

WU Wen-xiu, LI Yang
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Abstract: When the vibration frequency of the three cylinder fracturing pump coincides with the natural
mode frequency during operation, the resonance phenomenon generated will intensify the vibration of the
fracturing pump, causing severe fluctuations in the amplitude of the vibration displacement, thereby
reducing the stability of the three cylinder fracturing pump operation. Therefore, a vibration frequency
control algorithm for three cylinder fracturing pumps considering excitation peak values is proposed. By
considering the combined effects of the natural modal frequency, namely the inertia force of the crank slider
mechanism, the hydraulic wave force at the hydraulic end, and the frictional force, the excitation peak
value of the three cylinder fracturing pump is determined. Using the FBLLMS control algorithm, the error
signal between the peak excitation value and the expected target value of the three cylinder fracturing pump
is transformed in the frequency domain to obtain the response result of the vibration frequency. Then, FFT
technology is used to determine the position of the vibration signal, and the vibration acceleration weight is

updated based on the signal position to reduce the vibration displacement amplitude and achieve vibration

s H #5:2024-11-07.

EL£ A - E A B QDE 5450 H (2020D-5007-0503) 5 #4645 2 A0 & 1) 350 H (2021BA053) 5 [ 52 51 A i
AR PG A O K R S Y & T H (2020014).

fEHER N R XFE(1965-), B, #Hbz . WF5e 1 . HLIN LS $2 0 E-mail : Wuwenxiu22@yangtzeu.edu.cn

Ar



% 24

EXH,F A ERREAG A ERL RE MBS A .- 377 -

frequency control of the three cylinder fracturing pump. The experimental results show that the algorithm

effectively reduces the vibration amplitude of the three cylinder f{racturing pump to about 0.1 pm, and

improves the stability of the three cylinder fracturing pump operation.

Key words: excitation peak value; three cylinder fracturing pump; vibration frequency; FBLMS

algorithm; FFT technology
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fracturing pump
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Table 1 Main performance parameters of three

cylinder fracturing pump
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