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Study on influencing law of processing parameters in multi-aperture
hole-making process with electro-hydraulic jet

b

WANG Zhanshuang', YIN Xiaolong®, LIU Jinjin', WU Yizhou'
WEI Zhiguo', WANG Zhanxi'*, LIU Weiwei'

1.School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China;
2.Shaanxi Daobo Advanced Materials Science and Technology Co., Ltd., Xi'an 712000, China

Abstract; Electro-hydraulic drilling has the advantages of high surface quality and no recast layer or microcracks.
In the drilling, the optimization of the processing parameters has a significant influence on the hole diameter and
quality. In this paper, the dynamic processing process of electro-hydraulic drilling is simulated and analyzed by
using COMSOL sofiware. The influences of the key processing parameters such as voltage, electrolyte conductivity
and feed rate on the size of micro-holes are analyzed. Through the design of a set of drilling experiments, the high-
precision straight holes with the diameters ranging from 0.5 mm to 1.0 mm were successfully drilled. The experimen-
tal results show that the hole diameter is positively correlated with the voltage and electrolyte conductivity, and neg-
atively correlated with the feed rate. By optimizing the processing parameters, the high-quality micro-holes with a
surface roughness of 1.28 wm were obtained. When the ratio of the target hole diameter to the outer diameter of the
capillary exceeds 1.8 times, it will significantly affect the geometric accuracy (roundness and taper) of the hole. By

increasing the diameter of the capillary, the roundness of the target hole is greatly improved.

Keywords: electro-hydraulic beam punching; simulation analysis; processing parameters; micropore
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