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Microstructure and Properties of Soluble Salt Core Prepared by Molten Casting
Yu Jie, You Zhiyong, Jiang Aoxue, Ma Zhenxing, Wang Bin, Zhao Xuesheng, Liu Tao
(School of Materials Science and Engineering, Taiyuan University of Technology)

Abstract ;: The distribution ratio of soluble salt core and its manufacturing process were investigated. The salt core
was prepared by melt casting method, and the bending strength of the prepared salt core was tested. The bending
strength can reach up to 52.7 MPa. The fracture surface of the sample was observed. Macro analysis shows that
the fracture surfaces of the samples are uneven, and some samples have obvious cracks. Microscopic analysis re-
veals that Ba’" and SO,? can generate bright white new phase BaSQO,. In addition, the addition of Al, O, can re-
fine the size of NaCl phase, and lead to the transformation of BaSO, phase from blocky to fishbone, playing a role
of dispersion strengthening, which is an important mechanism for improving the strength of salt core.
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Tab.1 Main inorganic salts and parameters
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Fig.1 Standard sample of salt core
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Fig.2 Metal mold and salt core sample
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Tab.2 Design of orthogonal factor level

F5 NaCI(A) /mol Na» SO, (B)/mol BaCl, (C) /mol
1 8 2 1
2 7 3 2
3 6 4 3
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Tab.3 Proportion of various inorganic salts
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Fig.4 The macro fracture morphologies of salt core
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Fig.6 SEM,EDS and XRD patterns of salt core sample 4 and 5
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Deformation Characteristics of GH4141 Superalloy under Hot Compression

Ling Wendan', Wang Hairui*, Zhao Pingtang®, Zhang Wei!
(1.Hebi Institute of Engineering and Technology, Henan Polytechnic University;
2.School of Mechanical and Electrical Engineering, Hebi Polytechnic;
3. Postdoctoral Research Station of Tianhai Automotive Electronics Group Co.,Ltd.)
Abstract: Hot compression experiments were carried out on GH4141 superalloy by the Gleeble 3500 thermal simu-
lation machine, and the influence of compression temperature and strain rate on the compression deformation
characteristics of GH4141 superalloy was investigated at compression temperature of 1 040~1 130 ‘C, the strain
rate of 0,01 ~10 s ', and true compression strain of 0.69. The thermal compression constitutive equation was
constructed based on the hyperbolic sinusoidal Arrhenius function, and the microstructure evolution of the alloy
after hot compression was analyzed by metallographic microscope and scanning electron microscope. The results
indicate that the flow stress of GH4141 superalloy is increased rapidly at the initial stage of compression, and the
transition to plateau stage occurs after reaching the maximum stress value, during which dynamic recrystallization
appears. The calculated thermal energy threshold Q of strain transformation is 593.681 kJ/mol. The quantities of
y' phase are greatly affected by deformation temperature and strain rate, which has a significant effect on the
growth of recrystallized grains. The more ¥y’ phase is, the more difficult the grain is to grow, and the finer the
microstructure of the alloy is.

Key Words: GH4141 Superalloy, Hot Compression, Constitutive Equation, Microstructure
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