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Screening mechanism of balanced elliptical motion shale
shaker excited by backward elliptical vibrating forces

WANG Zong-ming, WANG Rui-he, XIAO Wen-sheng

(College of Mechanical and Electronic Engineering in China University of Petroleum, Dongying 257061, China)

Abstract; The screening mechanism of a balanced elliptical motion shale shaker excited by backward elliptical vibrating
forces was studied based on theoretical derivation and calculation on dynamic characteristics of screen and moving track of
particles. The results show that liquid can flow through screen smoothly if the vertical acceleration of a horizontal screen is
much larger than -9. 8 m/s? and when the screen is moving up. The penetrating velocity becomes larger with the vertical ac-
celeration increasing. There is liquid penetrating stage, particles thrown stage and transition stage in a vibrating cycle. And
the upper part of acceleration ellipse corresponding to screen moving up stage is the main penetrating stage for liquid. Back-
ward elliptical vibrating forces with the same amplitude may produce larger penetrating velocity of liquid than that using for-
ward cycle. Using backward cycle, particles can be transported forward more slowly, but the distance thrown backward is
longer than that of forward cycle. Particles being thrown backward can result in particle agglomeration. And more small parti-
cles are prevented from penetrating screen and many particles in screen opening can be hauled out. With high percent open-
ing of screen and long residence time on screen for particles, larger flow capacity and more dry cuttings can be expected.
Field application shows that shakers excited by backward elliptical forces excelled ones with forward elliptical forces of the
same amplitude in performance greatly, which confirms theoretical conclusions.
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Fig.1 Screen motion track and exciting forces
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Fig.2 Coordinate transformation for elliptic equation
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Fig.3 Screen motion and liquid freefall
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