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Study on Vacuum Slurry Dipping Process of Shell Face coat for
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Abstract: In the investment casting of titanium alloys for micro-sized complex precision components, the misrun of

thin-walled parts and the surface titanium beads and slag inclusions are critical issues to be addressed urgently. This
study conducted an in-depth investigation into the preparation process of the investment casting shell surface layer, and
systematically compared the effects of atmospheric pressure slurry dipping, negative pressure defoaming slurry dipping,
and negative pressure slurry dipping processes on the performance of the shell surface layers. The results show that the
high negative pressure slurry dipping process with a pressure range of -0.08 MPa to -0.1 MPa has prominent advantages.
Relying on high negative pressure suction effect, this process can enhance the compactness of the slurry, promote the
adhesion and filling of the slurry, reduce the air film and bubbles on the surface of the wax pattern, thereby improving
the density of the surface layer. As a result, the shell surface layer becomes smoother and cleaner, with a significant
reduction in pore density. Meanwhile, the high negative pressure slurry dipping process shows remarkable effects in
increasing the thickness of the surface layer and improving the bending strength. Verification through mass casting of
micro-sized complex precision castings for bluetooth wireless headphones shows that this process can completely
form 0.7 mmx30 mm wire grooves and 0.5 mm thin-walled shells. It effectively improves the defects of titanium beads
and slag inclusions in fine holes and narrow grooves, inhibits the formation of interface reaction pollution layers, and
optimizes the surface roughness Ra value to 1.6-3.2 pm. Compared with the atmospheric pressure process, the qualified
rate is increased from 22% to 96%. The high negative pressure slurry dipping provides strong technical support for the
upgrading of investment casting processes for micro-sized thin-walled complex precision parts by strengthening the
slurry penetration and defoaming mechanisms.
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Tab. 1 Process parameters of different slurry dipping
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Fig. 1 Slurry adhesion quantities for test coupons under different

dipping processes
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Fig. 2 Surface morphologies of the shell face coats under different slurry dipping processes
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Fig. 3 Variation curves of flexural strength and apparent porosity of the
shells under different slurry dipping processes
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Fig. 5 The face coat preparation under atmospheric pressure slurry dipping process and the cleaned casting after shell removal
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Fig. 6 The face coat preparation under vacuum slurry dipping process and the cleaned casting after shell removal
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