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Abstract

The electron beam cooled bed furnace (EB furnace) has become the core equipment for the prepa-
ration of high-purity and large-sized titanium and titanium alloy ingots due to its advantages of high
energy density, strong vacuum environment, and precise temperature control. This article elabo-
rates on the basic principles and process of EB furnace melting titanium, analyzes the key ad-
vantages in its composition uniformity, impurity removal, and ingot forming, explores the influence
of process parameters such as melting power, cold bed temperature gradient, and melting rate on
ingot quality, and proposes optimization directions, providing reference for the efficient applica-
tion of EB furnace in the industrial production of titanium metal materials.
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Figure 1. Comparison of VAR and EB smelting processes
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Figure 2. Schematic diagram of EB melting structure
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Figure 3. Scanning area of electron gun
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Figure 4. Schematic diagram of impurity removal in cold bed
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Figure 5. Schematic diagram of melting process
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Figure 6. Defect of excessively low power of EB ingot
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Figure 7. Straightness of EB ingot
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