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Precision Casting of Ti-6%Al1-4%V Alloy

by Using Electron Beam Furnace
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Synopsis:

Precicion cast parts of a Ti-6%A1-49V alloy have been made
by pouring the alloy which melted by electron beams under vacuum
into refractory molds prepared after a lost-wax process. Chemistry
of the melt was controlled by adding a small amount of aluminium
just before pouring it to compensate the vapourization loss of
aluminium. The melt is able to be introduced into a thin section of
the mold by applying centrifugal force. Face-coating material of
the mold was selected from stable oxides for reactivity with liquid
titanium alloy. As a result, the thickness of hardened layer in the
vicinity of the surface of the precision cast part was reduced. Fur-
thermore, surface and inner defects was eliminated based on the
detailed experiment results. Mechanjcal properties of cast parts
evaluated in this study were superior to those reported by many re-

searchers.
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Fig. 1 Schematic view of electron bean drip melting with
precision/centrifugal casting device
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Fig. 2 Beam deflection pattern
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Fig. 3 Record of the surface temperature during melting Ti-
69 Al-4%V alloy
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Fig. 4 Change in concentration of Al and V during melting
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Fig. 6 Variation of Al and V in castings
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Photo 1 Effect of face coating mold materials on microstructures of casting surface region
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Fig. 9 Relation between index of internal defects and rotation number during centrifugal casting
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a. Impeller and special valve

c. Impeller

b. Special valve
d. Inducer

Photo 2 Examples of Ti alloy cast parts
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Photo 3 Example of golf club head of Ti alloy castpart (left)
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(B) Simulated test piece
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{A) Cast part
{thickness 1.3 mm)

Photo 4 Comparison of microstructures between thin cast part
and specimen rapidiy cooled from 1 350°C
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