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Optimization of Investment Casting Process Based on Grey Correlation Analysis
WANG Wei"?, WEI Sainan"?, LIU Ruixue', MA Yizhi*, SUN Luning®
(1. School of Materials Science and Engineering, Hebei University of Science and Technology, Shijiazhuang
050018; 2. Key Laboratory of Materials Near Net Forming Technology of Hebei Province, Shijiazhuang 050018
3. School of Textile and Clothing, Hebei University of Science and Technology, Shijiazhuang 050018)
Abstract: Taking a certain stainless steel three-way valve body as object, in view of large amounts of shrinkage,
porosity, and deformation during investment casting production, the process was investigated using ProCAST soft-
ware and grey correlation analysis, and the reason for defects in the primary scheme was analyzed by optimizing gating
system. Orthogonal experiments were designed with shrinkage, porosity, and deformation as quality objectives, and
the theoretical optimal process parameters were determined through grey correlation analysis to explore the significance
of different factors on castings. The results indicate that grey correlation analysis is suitable for optimizing investment
casting process parameters. The gating system has the greatest impact on quality of castings, which is followed by pour-
ing time, shell baking temperature and pouring temperature. The optimal process parameters were obtained as pouring
temperature of 1 610 ‘C, shell baking temperature of 1 050 “C and pouring time of 6 s.
Key Words: Shrinkage and Porosities, Deformation Amount, Numerical Simulation, Process Optimization, Grey

Correlation Analysis
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Tab.l1 Chemical composition of SCS16 stainless steel %
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Fig.1 Thermophysical parameters of SCS16 stainless steel

w

) Z
%65 - Ll
s 2
> 55 ° 09
z z
E\i 45 g 0.7
= =
~ R S S
35 1 1 1 ) 1 L 1 1
200 600 1000 1 400 200 600 1000 1 400
wEE/C IRAE/C
(a) T & (b) LLFhs

wy

C Si Mn P S Ni Cr Mo Fe

<0.03 <15 <2 <0.04 <0.04 12~16 17~20 2~3 i

B2 EreMERAMERKL

Fig.2 Thermophysical parameters of mullite ceramic shell
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Fig.6 Deformation amounts and shrinkage , porosities of casting

at various positions after solidification
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Fig.7 Filling temperature field simulation of casting
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Fig.11 Solidification process of gating system after optimization under optimal process parameters
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amounts of castings under optimal process parameters
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