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Effects of Electron Beam Focus Position on Microstructure of TC4 Welds
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ABSTRACT: The paper aims to solve the problem of uneven structure of electron beam weld of TC4 alloy in thick plate and
analyze the microstructure of welded joints by changing the position of different focal points. The TC4 plate with thickness of
20 mm was tested by vacuum electron beam. The microstructure of the weld was observed and analyzed by optical microscope
and microhardness tester. The results showed that good "I" welds could be formed by surface focusing. The weld microstructure
consisted of columnar beta phase transitions. The electron beam current density was large under the surface focusing state, the pores
were less, and the cross-section was formed the best. The microhardness of the joint also showed a gradient along the depth of the
penetration. The microhardness of the joint was the highest and the hardness of the top was the lowest. There are large differences in
grain size in the middle of the weld under different focusing states, and the surface focused grains are the smallest. The microhard-
ness of the joint in the direction of the melt width is "W"-shaped and distributed in a gradient along the depth of penetration.
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Tab.1 Parameters of welding process
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Fig.1 Microstructure of surface focus weld and heat affected zone
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Fig.2 Microstructure of weld and heat affected zone in different focus positions
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Fig.3 Microstructure of the middle of the weld in different focus positions
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