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Fluid-solid Coupling Analysis of Cantilever Valve in GMM-based Hydraulic Pump
Zhu Yuchuan Chen Long Yang Xulei
Nanjing University of Aeronautics and Astronautics,Nanjing,210016

Abstract: A novel structure of giant magnetostrictive pump (GMP) for the hybrid solid fluid ac-
tuator was designed. Aiming to fluid-solid coupling characteristics of cantilever valve in GMM-based
pumps based on single degree of freedom vibration theory and equivalent calculation principle to pa-
rameters of cantilever valve, a linear model describing kinetic characteristic of cantilever valve was es-
tablished and simulated. Further, aimimg to the nonlinear characteristic of fluid-solid coupling of can-
tilever valve, a numerical model with Comsol-CFD was built, accordingly numerical investigation for
cantilever valve was performed, thus, the interaction relationship among main parameters of cantilever
valve and performance of GMM-based pump was obtained, which provides a reference for parameter
design and optimization of cantilever valve in GMM-based pump. Finally, the validity of above-men-
tioned numerical results was validated by comparing the simulation results with the theoretical one.

Key words: giant magnetostrictive material (GMM) ; fluid-solid coupling; equivalent mass; crack-
ing pressure
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High Precision Machining Technology Based on Analytical Method
for Integral Impeller with Flank Milling
Yu Daoyang Han Jiang Zhao Han
Hefei University of Technology,Hefei, 230009
Abstract: This paper proposed machining non-developable ruled surface cutter axis vector’s ana-
lytical method, provided the analytical method’s machining error and compared with the “R offset”
flank milling method’s error. The results prove that the prposed melhod can reduce the theoretical er
rors. Then the blade tool path trajectory was drew by the algorithm with MATLAB software. Finally,
NC machining experiments verified the proposed algorithm,the machining results show that the ma-
chining errors are within the allowable machining error range and the machining surface quality of im-

peller is good.
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