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Theoretical Analysis and Experiments of Ram Gap Compensation’s Characteristics
Gu Dagiang Zheng Yuantai Gu Weihao
Zhejiang University, Hangzhou,310027
Abstract;: This paper proposed one solution using elastic deformation of thin-plate actuated by hy-
draulic pressure in order to compensate the gap between ram and saddle of gantry type milling ma-
chine Z axis which might lead to bad stability and consistency during machining. Compensators with
different materials or dimensions were designed according to one certain CNC machine. Performance
of these compensators was researched both in theory and experiments, the outcome of which shows a
linear correlation between deformation and pressure as well as negligible hysteresis for each specific

compensator while varies among ones with different materials or dimensions.

Key words: gap compensation; hydraulic; deformation; linear correlation
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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
pump, 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 cantile-
ver valve and performance of GMM-based pump was obtained, which provides a reference for parame-
ter design and optimization of cantilever valve in GMM-based pump. Finally, the validity of above-
mentioned 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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