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Table 1 Welding Process Parameters

Gas flow Current Speed
Type Jscem IA J(mm/min)

Surfacing
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Fig.2 Curve between voltage and current of hollow cathode vacuum
arc
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Fig.4 Arc morphology of water-cooled copper anode
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Fig.5 Spectral diagram of hollow cathode vacuum arc
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Fig.6 Spectral diagram of HCVA under different gas flow
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Fig.7 The influence of gas flow rate on the spectral intensity of HCVA
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2.4 Macroscopic morphology of welded joints
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Fig.10 Macroscopic microstructure of TC4 welded joints by hollow
cathode vacuum arc
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2.5 Microstructure of weld bead
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Fig.12 Microstructure of the weld
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zone and; (b) near parent metal
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Fig.14 Microstructures of the welded joint with different gas flow
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Fig.15 The macroscopic morphology of the welded joint
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Table 1 Tensile test results of welded joints

Sampling Gas flow
. Riw/MPa A(%)
location /Scem
Welded
. 10 926 6.2
joint
Welded
. 120 905 7.3
joint
Base metal - 874 9.4
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Fig.16 The microstructure morphology of the fracture surface
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Research on Welding Characteristics of Titanium Alloy Joints by Hollow cathode
vacuum arc Welding

Xu Jianping!, Gong Chunzhi?
(1. Department of Materials and Chemical Engineering, Heilongjiang Institute of Technology, Harbin 150050, China)
(2. State Key Laboratory of Precision Welding & Joining of Materials and Structures, Harbin 150001, China)
Abstract: The microstructure of Ti-6Al-4V joints by hollow cathode vacuum arc welding with different gas flow rate was studied, and the tensile
properties were investigated. The results show that the microstructure of base metal was mixture of o phase § phase. The microstructure of heat
affected zone are equiaxed and primary o and needle martensite o’ dispersed in the transformed . Two kinds of tissues distribution depends on the
heat-affected area affected by the welding thermal cycle.The microstructure of welding seam consists mainly of o' martensite phase. Reduce
welding gas flow rate and increase welding energy density, resulting in coarsening and more scattered distribution of martensitic grains. The tensile

strength of welded joint is higher than that of base metal.
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