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Fig. 1 The distribution diagrams of bubbles in the slurries at different ultrasonic concussion times
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Fig. 4 The distribution diagrams of bubbles in the slurries at different quiescence times
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Fig. 6 Size distribution diagrams of bubbles in the slurries at different quiescence times
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Fig. 7 Air bubble distribution diagrams in the slurries before and after the addition of defoamer
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Analysis of Defoaming Methods for Yttrium Sol-Gel Yttrium Oxide Slurry

Used in TiAl Alloy Precision Casting
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Abstract:

Yttrium sol-gel yttrium oxide slurry has received widespread attention as a high performance shell surface
layer slurry for TiAl alloy investment casting. Due to the difficulty in eliminating bubbles in the slurry, it is
easy to cause holes to form in the layer behind the shell roasting, resulting in a decrease in casting quality.
This research explores the defoaming mechanisms of yttrium sol-gel yttrium oxide slurries by using of two
physical methods, namely ultrasonic vibration and quiescence, and organosilicon defoamer chemical methods.
The results show that the ultrasonic vibration, quiescence, and organosilicon defoamers have significant
effects on eliminating air bubbles in yttrium sol-gel yttrium oxide slurries. The ultrasonic vibration can
promote bubble aggregation, accelerate bubble rupture, and reduce bubble content. Long term ultrasonic
vibration and quiescence still cannot completely eliminate bubbles in the slurries, and can result in solidifying
and depositing of the slurries. The method of combining quiescence with organosilicon defoamer can maintain
the stability of the slurries, prevent gelation, and effectively reduce bubbles, and the TiAl alloy castings with
smooth surfaces have been manufactured successfully while put it into the preparing of the surface layer of

the mold shell.

Key words:

yttrium sol-yttrium oxide slurry; TiAl alloy; defoaming mechanism; ultrasonic vibration; quiescence;

organosilicon defoamer
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