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Near Net Forming Technology for a Thin-walled Component with Deep Hole and
Groove
Ll Fei, KONG Youshun, HE Huan, LV Sanlei, WANG Chaobin, XING Peipei
(Henan Pingyuan Optoelectronic Technology Co., Ltd., Jiaozuo 454003)

Abstract: In view of structural characteristics of a thin-walled casting with deep hole and groove, the process param-
eters were analyzed including combination process, shell-making, pouring temperature, and shell cleaning. The results
indicate that the composite process combined with gypsum and silica sol can effectively solve the shell manufacturing
and cleaning of structural components with deep hole and groove. The casting formation and alloy purification quality
are effectively improved coordinated with vacuum casting of aluminum alloy and pressure solidification process. X-ray
detection verifies that the casting meets the requirements of GB9438-2013-11, and the mechanical properties exceed
the requirements of GB1173-2013.
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Fig.1 Selected thin-walled casting
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Tab.1 Shell material and production process of silica sol
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Tab.2 Shell-making materials and processing parameters of
gypsum slurry
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Tab.3 Dewaxing process of composite shell
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Fig.2 Shell-baking process for silicate sol shell
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Tab.4 Pouring process parameters for casting
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Tab.5 Initial condition setting for simulation
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Fig.3 Microstructure of castings under different processes
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Fig.4 Simulation results of velocity field during filling and temperauture field during solidification
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Fig.5 Products of silica sol castings
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Fig.6 Schematic diagram of dimensions of tensile specimen
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Tab.7 Mechanical property comparison for specimens in the

same furnace
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