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Fig.1 Comparison between experimental cross section and simulation results
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Research Progress of Multi-Field Coupling Simulation in Welding Process
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[ABSTRACT]
study of welding phenomena by traditional experiment methods, such as high cost, low efficiency and limitation. Numeri-

Welding is a complex process which couples multiple physical fields. There are many problems in the

cal simulation technology solves these problems well, so the technology becomes a hot spot in the welding research and is
widely used in the aerospace, automotive and marine fields. This paper introduces the influence factors of the molten pool
shape and welding deformation, as well as the effect of external magnetic field on the formation of weld. Moreover, this pa-
per focuses on the application and research status of multi-field coupling numerical simulation in aspect of the molten pool
shape, stress and deformation and control of weld formation. On this basis, the development trend of multi-field coupling
simulation in welding process is put forward.
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Experimental Research on Five-axis Coordinated Micromilling of
Micro Integral Impeller

LIANG Zhigiang, FANG Ya’nan, ZHOU Tianfeng, GAO Peng, ZHANG Suyan,

LIU Zhibing, WANG Xibin
(Key Laboratory of Fundamental Science for Advanced Machining, Beijing Institute of Technology, Beijing 100081,China)

[ABSTRACT]
direct effect on the performance of the micro engine. In view of the micro integral impeller characteristics of narrow flow

As the key component of the micro engine, the machining quality of the micro integral impeller has a

channel, large blade twist and long thick ratio of blade, a five axis micro milling method for machining micro complex and
twisted integral impeller is studied. Aiming at the problems of deformation, over cutting and collision interference in the
process of micro impeller machining, the machining process of micro impeller is planned. The constraint equation of the
tool diameter selection for channel cutting is established, and the maximum theoretical tool diameter is calculated. The cut-
ting process of the impeller is simulated by CAM software, thus, the correctness of tool selection and process planning is
verified. Through five-axis micro milling experiment, a high quality 7075 aluminum alloy impeller with diameter of 10mm,

6 blades, 0.15mm minimum blade thickness, and 0.58mm minimum distance between the adjacent blades is obtained.

(Vi # %)
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