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Electron Beam Cold Bed Furnace Melting and Casting Process and Experiment of
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Abstract: In order to obtain TA18 titanium alloy tube billet with satisfied solidification microstructure and mechanical
properties, the solidification process of electron beam cold bed furnace melting and casting TA1S8 titanium alloy tube
billet was simulated using ProCAST finite element software. The influence of pouring temperature, drawing speed and
heat transfer coefficient on the melt pool morphology, grain characteristics and stress field of TA18 titanium alloy tube
billet during the solidification process was investigated. The results indicate that with the increase of pouring tempera-
ture and drawing speed as well as the decrease of cooling intensity, the depth of molten pool, width of mushy zone and
average grain size are gradually increased, and the overall equivalent stress of tube billet is gradually decreased. The
optimized process parameters are determined as pouring temperature of 1 850 °‘C, heat transfer coefficient of 3 000
W/(m*+K), and drawing speed of 30 mm/min. According to the optimized process parameters, the microstructure,

chemical composition and mechanical properties of TA18 titanium alloy billet exhibit desirable uniformity.
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Fig.1 Electron beam cold bed furnace melting and casting pro-
cess of TA18 titanium alloy tube
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Tab.l Chemical composition of TA18 titanium alloy %
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Fig.2 Dimension of specimen and sampling position
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Fig.3 Comparison of experimental and simulation results
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Tab.2 Process parameters for finite element simulation
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Fig.4 Influence of different process parameters on molten pool morphology of TA18 alloy
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Fig.5 Influence of different process parameters on grain size of TA18 alloy billet
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Fig.6 Equivalent stress distribution of tube billets with different process parameters
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Tab.5 Mechanical properties of TA18 titanium alloy billet
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Tab.6 Hardness test results at different positions
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Tab.7 Measured chemical composition of pipe billet %

W
Ti Al \Y% Fe C N (0] H
954361 2.04 243 0.008 0.003 0.062 0.0009
95.306 1 2.15 2.43 0.009 0.004 0.079 0.0009
95.3371 2.09 2.46 0.010 0.006 0.076 0.000 9
95.3336 2.12 245 0.010 0.003 0.064 0.000 4
05.3444 212 244 0.009 0.002 0.064 0.000 6
95.3653 2.06 2.48 0.009 0.002 0.062 0.0007
95.2755 2.16 2.47 0.008 0.003 0.062 0.000 5
95.256 5 2.21 2.43 0.010 0.003 0.067 0.000 5
95.2894 2.14 2.48 0.008 0.002 0.059 0.000 6
95.3314 2.12 245 0.008 0.003 0.066 0.000 6
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