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Fig. 2 Schematic diagram of titanium alloy slab ingot

continuous casting process: (a) Slab ingot cross section
diagram on width direction; (b) Slab ingot cross section

diagram on thickness direction
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Fig. 5 Relationship of thermal physical parameters of copper

with temperatures: (a) Specific heat capacity with temperatures;

(b) Thermal conductivity with temperatures
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Fig. 7 Diagrams of temperature field distribution and relationship of deepness of solidus and liquidus with pulling speed: (a)

Temperature field distribution of TC4 alloy slab ingot on width direction; (b) Enlarged view of molten pool; (c) Value of 4, , and

deepness of mushy zone with different pulling speeds
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Fig. 9 Features of liquidus and solidus at different pulling
speeds: (a) Relationship of situation of liquidus with pulling
speed; (b) Relationship of situation of solidus with pulling
speed
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Effect of process condition on solid liquid interface during
continuous solidification process of large scale TC4 titanium alloy
slab ingot

LIU Qian-li, LI Xiang-ming, JIANG Ye-hua, ZHOU Rong

(School of Materials Science and Engineering,

Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The continuous solidification process of the large scale TC4 titanium alloy during electron beam cold hearth
melting was computational analyzed by using finite element method in order to study the temperature field distribution,
which focused on the feature of the molten pool and the change of curvature of solid-liquid interface at the different
process conditions. In addition, it is quantitatively given that the relationship of the situation of solidus and liquidus and
the depth of mushy zone with different process conditions. The results show that under the same pulling speed, the
deepening and widening of the liquidus and solidus of the TC4 titanium alloy slab ingot are caused by increasing of
pouring temperature. While with the increase of pouring temperature, the mushy zone between liquidus and solidus
shallows. Under the same pouring temperature, the deepening and widening of the molten pool and the mushy zone,
reducing of the temperature gradient and decreasing of the solid fraction are caused by increasing of pulling speed.
However, the effect of pulling speed on the solid-liquid interface morphology is more remarkable than pouring
temperature, the pulling speed should be controlled under 3.5X 10~* m/s in this computational condition.

Key words: large scale TC4 titanium alloy; continuous solidification casting; pouring temperature; pulling speed
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