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Abstract: The motion and distribution of inclusions with different relative densities and diameters during vacuum
consumable arc melting (VAR) of TC4 titanium alloy ingots were simulated by MeltFlow software. The ingots were melted
by adding titanium sponge to the electrode rod and forged into the bar to carry out the experimental verification, and the
ultrasonic nondestructive testing was used to check and determine the defects. The results show that the motion and
distribution of inclusions with different relative densities and diameters are obviously different during ingot smelting. Large

oxide inclusions can not be completely melted after a smelting, and it can finally form defects and can be detected in the

bar.
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Fig.1 The trajectors of inclusions with different diameters and relative densities of 0.5 in the molten pool at different times
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Fig.2 The trajectors of inclusions with different diameters and relative densities of 1 in the molten pool at different times
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Fig.3 The trajectors of inclusions with different diameters and
relative densities of 2 in the molten pool at different times
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Fig.4 Metallographic analysis of UT abnormal areas in TC4 alloy bar
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