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Table 1 List of test parameters
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Fig.4 SEM photographs of blind hole bottom under different air pressures
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Fig.5 Surface roughness of blind hole bottom under different air pressures
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Fig.6 Material removal rate of drilling under different air pressures
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Fig.9 Surface roughness of blind hole bottom under different gases
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Fig.10 Material removal rate of drilling under different gases
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Fig.11 X-ray diffraction patterns of Zr—Cu alloys under different conditions
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Effect of Atmosphere on Processability of Blind Holes in Amorphous Alloys
Processed by Ultraviolet Laser

LI Yuancheng, MAO Zhong, WANG Chenghao, CAI Min, ZHANG Wei, ZHANG Xiaobing
(National Key Laboratory of Science and Technology on Power Beam Processes, AVIC Manufacturing Technology
Institute, Beijing 100024, China)

[ABSTRACT] In order to obtain the effect of different atmospheres on the quality and efficiency of ultraviolet laser
processing of blind holes in amorphous alloys, a concentric circular rotary cutting method was used to process blind holes
in Zr—Cu amorphous alloys with nanosecond laser (355nm). The morphology, roughness and processing efficiency of blind
holes were measured by optical microscopy, scanning electron microscopy and laser confocal microscopy. The results
showed that the pressure and types of atmosphere affects the bottom morphology, processing quality and efficiency of
blind hole. The smaller the pressure of atmosphere, the lower the surface roughness, and the higher the material removal
efficiency. Compared with the processing in nitrogen and air, the surface roughness in oxygen is the smallest, and the
material removal rate is the highest. In addition, there was no crystallization on the processed surface, which indicated that
ultraviolet nanosecond laser can realize amorphous-processing of amorphous alloy.

Keywords: Ultraviolet laser; Nanosecond laser; Blind hole; Laser processing; Zr—Cu amorphous alloy; Surface quality

g 'H)

(L5451 )

Simulation and Experiments of Abrasive Assisted Electrochemical Jet Machining
of SiC Reinforced Aluminum Matrix Composites

LIU Zhuang, QIU Yi, GUO Chao, GAO Changshui
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

[ABSTRACT] Silicon carbide reinforced aluminum matrix composites (SiC,/Al) exhibit excellent properties and
performance in fields of aerospace, electronic packaging, precision instrumentation and automotive industry. The SiC /Al composites
are hard-to-machining materials due to different physical properties between reinforcement material and matrix material.
This study investigated removal mechanism of the reinforcement in abrasive assisted electrochemical jet machining
(AECIM) of SiC /Al composites through simulation and experiments. The results show that the lifetime of the bonding
interface between SiC and matrix decreases in several orders of magnitudes with decrease of bonding area. The SiC
reinforcement can be extracted out when bonding area drops off to a low level. This results in many micro pits left on the
machining surface. The roughness of machining surface is highly relevant to numbers and size of these micro pits. Larger
size or higher volume fraction of the reinforcement will result in rougher machining surface.
Keywords: Non-traditional machining; Compound machining; Abrasive assisted electrochemical jet machining;

Silicon carbide reinforced aluminum matrix composites; Machining mechanism; Surface roughness
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