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Study on Removal Mechanism and Experiment of Abrasive Machining Metal Materials

Zhang Chengguang,Zhang Yong,Zhang Feihu

Abstract: The solid quantum mechanics and metal materials theory are applied to the analysis of the nanoparticles
impact metal surface micro asperities model. The removal mechanism of metal materials under the nanoparticles impactis
studied. The kinetic energy of a single nanoparticle of abrasive particles must be greater than the binding energy of metal
materials, so that the surface atoms of metal can be removed. The plastic deformation and dislocation groups could reduce
the processing speed in the process of abrasive machining. A new type of abrasive jet machining device is developed , which
can form a stable and adjustable abrasive jet,achieve the grinding grain of fully mixing,and realize the precise regulation of
abrasive particle concentration. The abrasive water jet machining (AW]) and magneto rheological finishing ( MRF') for die
steel and hydrodynamic suspension ultra-smooth machining for aluminum are tested. The experimental results showed that
when the abrasive velocity is lower than the minimum removal speed of the metal surface atoms,the abrasive cannot effec-
tively remove metal materials. When the abrasive velocity is greater than the minimum speed of the removal metal surface a-
tomic , the abrasive can remove the metal material. When the abrasive velocity is higher, the material removal rate is higher.
The abrasives occurred on the metal surface and the metal surface forms plastic deformation and dislocation groups, which
could form a larger resistance and reduce the material removal rate, the material removal rate is higher then gradually re-
duced and eventually became stability.
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Quality Comparison of Grinding Surface and Milling Surface
for 17-4PH Turbine Blade Root
Li Xingdong,Jiang Nan,Zhou Xinling, Huang Liang, Yue Caixu

Abstract: As for grinding and milling the turbine blade root, the surface morphology, microstructure and residual
stress are analyzed by means of microscope , metallographic microscope ,scanning electron microscope and X-ray stress me-
ter. The results show that the surfaces after grinding and milling are macroscopically smooth. But the surface integrity after
grinding is relatively poor,since there exist burrs and pits. The depths of the impact layer and the severe plastic deformation
layer in microstructure after grinding are smaller than those after milling. Compressive residual stresses exist in the surface

after grinding and milling, and the value and depth of the residual stress after milling are greater than those after grinding.
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