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Application of Laser Melting Deposition Technique in Preparation of
Functionally Gradient Materials

LIU Shuai, WANG Yang, LIU Changsheng
(School of Materials Science and Engineering, Northeastern University, Shenyang 110004, China)

[ABSTRACT]

Laser melting deposition (LMD) is a typical additive manufacturing technology. Compared to the tradi-

tional forming processes, it has a series of features, such as shorter processing cycle, flexible design, higher dimensional

accuracy, and environmental protection. Gradient functional material (FGM) is an advanced functional material without ob-
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vious interface inside, and the composition and performance graded distribution along thickness. Among the manufacturing
method of FGM, LMD not only relieves the stress between different materials, but also ensures the excellent formability
of the material, and controls the change and distribution of the microstructure and properties of the formed parts through
flexible design. This paper introduces the technical characteristics of LMD, the characteristic and application of FGM, the
research progress in manufacturing FGM by LMD at home and abroad, the current research status of team in this field, and
the development prospects of the LMD technology for the manufacture of FGM.

Keywords: Laser melting deposition; Additive Manufacturing; Rapid prototyping; Functionally gradient material;

Manufacturing method
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Simulation and Optimization of Electrostatic Lens Components of
Electron Gun

YANG Zhen, LIU Fangjun, ZHANG Wei
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

[ABSTRACT]
to the position and size of the electron beam waist. The change of the diameter of the grid hole and the position of the anode

According to the principle of electromagnetic lens, the size of the beam spot on the workpiece is related

will cause the change of the electric field distribution, which will change the position and size of the electron beam waist, and
eventually influence the size of the working beam spot. The electric field distribution and beam trajectory of the electron gun
electrostatic lens are obtained by using the EMF simulation software CST. A single variable method was used to simulate the
influence of the diameter of the grid hole and the position of anode on the position and size of the electron beam waist, while
the intensity of beam was set to 100mA. The simulation results show that when the diameter of the grid hole is 2mm and the
distance between the upper surface of anode and the lower end face is 15mm, the position of electron beam waist is highest
and the radius is the smallest in the situation of that other parameters are the same. The welding test was carried out by the
optimization parameter D=2mm and A=15mm. The welding seam with greater depth to width ratio was obtained. It is proved
that the purpose of reducing the size of the working beam spot and optimizing the beam quality is reached.

Keywords: Electron beam welding; Electron beam gun; CST simulation; Electric field distribution; Electron beam waist
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