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Fig. 1 3D model of test sample
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Table 1 Chemical composition of GH3230 alloy ~ w/%

C Cr Ni Co W Mo Al Ti
01 2184 4 296 1384 197 046 0.061
Fe La B Si Mn S P Cu

210 0.03 0005 055 076 0.001 0.005 0.05
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Fig. 2 Directional solidification furnace for test
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Fig. 3 DSC detection diagram of GH3230 alloy
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Table 2 Design of experimental process parameters
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Fig. 4 Shrinkage porosity distribution and feeding distances of samples
with different thicknesses formed by TCS process
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Fig. 5 Shrinkage porosity distribution and feeding distances of
samples with different thicknesses formded by gravity casting process
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Fig. 6 Comparison of feeding distances between TCS process and
gravity casting test plate
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Table 3 Main thermophysical parameters of GH3230 alloy
and alumina shell
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Fig. 10 Comparison of feeding distance between numerical simulation
and actual test
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Investigation of the Technological Properties of Feeding for Thermally
Controlled Solidifying GH3230 Alloy

LIAO Jia—li, SUN Xun, GUAN Yang, LIU Xiao-fu, SHUI Guo-yan, MA Lan-bo, GUO Xin-li, JIN Lei
(Shenyang Research Institute of Foundry Co., Ltd., CAM, National Key Laboratory of Advanced Casting Technologies,
Shenyang110022, Liaoning, China)

Abstract:

The feeding distance and shrinkage porosity criterion of GH3230 alloy test plates during thermally controlled
solidification (CS) have been investigated. The feeding distances of test plates with different thicknesses
under the condition of vacuum water cooling TCS process were obtained, which were more than 10-14 times
of that of vacuum gravity casting test plates with different thicknesses. Through numerical simulation, it was
obtained that critical value of shrinkage porosity of GH3230 alloy was 10.0 K*® - s°® - cm™, being confirmed
by inverse test, and the accuracy reached 96%. In order to improve the temperature gradient of the samples
during solidification processes, a tin cooling TCS test was carried out, and it was found that the shrinkage
porosities of the 300 mmx3 mm test plate could be eliminated by the tin cooling TCS process.

Key words:
GH3230; thermally controlled solidification; feeding distance; numerical simulation; critical shrinkage
porosity criterion
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