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Flow characteristics of high-order ellipse bevel gear pump

Lin Chao' Hou Yujie'> Gong Hai' Zeng Qinglong' Nie Ling'
(1. State Key Laboratory of Mechanical Transmission Chongqing University Chongqing 400044 China; 2.86 Detachment 96263 PLA
Troops PLA Luoyang Henan 471500 China)

Abstract: Aiming at the function of variable displacement gear pumps and the application of noncircu—
lar bevel gears a kind of new intersection axis variable gear pump named higher order elliptic bevel
gear pump was proposed. The gear pump is a non-circular bevel gear pump which takes the high-erder
ellipse bevel gear as working rotor. The gear profile formative method of gear rotor can be provided
based on the space engagement theory. Transmission characteristic of the pump was analyzed according
to the special kinematic traits of ellipse gear. Average theoretical flow formula instantaneous flow for—
mula and flow pulsation formula of this pump were deduced base on the differential theory of spherical
space. Meanwhile the impact of eccentricity ratio and exponent number on flow characteristic was also
analyzed. Average theoretical flow and instantaneous flow of high-order ellipse bevel gear pump were
compared with both cylindrical gear one and noncircular cylindrical gear one under the same work con—
dition and similar model parameter and which shows that the characteristic of high-order ellipse bevel
gear pump owns the features of higher delivery and wider range of variation.
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Fig.1  Rotor pitch curves
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Fig.2  Rotor solid models
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Fig.3  Rotor motion characteristics of high-order ellipse
bevel gear pump
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Fig.4  Structure and working principle diagram of high-erder ellipse bevel gear pump
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' Fig.5  Analysis of average theoretical flow
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Fig.8 Instantaneous flow characteristics of high-order
ellipse bevel gear pump
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Tab.1 Comparisons of average theoretical flow
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Fig.9 Influence analysis of eccentricity ratio on . .
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