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Fig.1 Spiral electrode images
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Fig.2 Polished surface topography and energy spectrum analysis of SiC,;/2024Al composite
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Table 1 Technological parameters of EDM holes with different cross-section shape electrodes
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Fig.3 Voltage waveform of EDM processing using electrodes with different

cross-section shapes
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Fig.4 Outlet topography of deep holes machined by cylindrical and spiral electrodes
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Fig.7 Curve of relationship between processing time and spiral groove depth
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Fig.8 Topography and elemental analysis of electro-erosion debris
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Fig.9 Surface element analysis before and after EDM
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Fig.10 Surface crack of EDM with different energy densities
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Study on EDM Technology of SiC,/2024A1 Composites

YU Peng, XU Jinkai, CUI Guangxu, LIAN Zhongxu, YU Huadong

(College of Mechanical and Electronic Engineering, Changchun University of Science and Technology,

[ABSTRACT]

Changchun 130022, China)

The deep hole processing of SiC,/2024Al composites was carried out by electrical discharge machining

(EDM) process. The effects of different electrode cross-section shapes on processing performance such as material removal
rate, machining stability and hole quality were studied. The results showed that the processing efficiency of EDM deep hole
using spiral electrode was significantly higher than that of the cylindrical electrode under the same processing conditions.
During the processing of the cylindrical electrode, the electro erosion debris accumulated in the electrode gap caused the
tool electrode to retreat frequently, which greatly reduced the processing efficiency. Melting, vaporization and oxidation of
electrode materials will occur during EDM of SiC,/2024Al composites. At the same time, thermal spalling of SiC particles
will also occur. Micro-cracks were observed on the surface of EDM. During the process of EDM, the quenching process
from high temperature to low temperature caused thermal stress in the composite material. When the stress exceeded the
strength limit of the material, the stress will be released by the plastic deformation of the material, resulting in micro-cracks.
Keywords: Composite material; Electrical discharge machining (EDM); Deep hole; Energy density; Processing

mechanism
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