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Temperature field simulation of electron beam
cold hearth melting TC4 alloy

LUO Lei"2, MAO Xiao-nan?, LEI Wen-guang?, YU Lan-lan?, YANG Guan-jun?

(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. Titanium Alloy Research Center, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: From ANSYS simulation, electron beam cold hearth melting process of TC4 titanium alloy was studied. The
results show that after the melt trickles from cooling bed down to the crucible, there are five main melting stages, i.e. the
melt temperature increasing, a stable pool forming, melt solidification, melt temperature decreasing and solidification
ending. At the beginning of melting, the melt temperature is relatively slow, but as the melting progresses, the melt
temperature speeds up, and maintains at high temperature, finally solidified melt is cooled, and the cooling speed is fast.
The cooling process is divided into two stages. At the rapid cooling stage, some melts solidify rapidly. The equilibrium
phase of cooling stage is melt mainly for feeding. When the cooling time reaches 500 s, the melt temperature remains
unchanged.
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Fig.3 Temperature field distribution of TC4 alloy melt at different time: (a) 5 s; (b) 246 s; (c) 453 s; (d) 538 s
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Fig.4 Three-dimensional temperature field distribution of melt at melting stability phase: (a) 1/2 section; (b) 3/4 section
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Fig.5 Temperature curves of simulation(a) and measurement(b)
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