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Fig.1 Structure (a) and gating system (b) of grid fins of SiC

ceramic/K4169 alloy composite casting
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Fig.2 Finite element mesh model: (a) ceramic grid fins, (b) metal component, and (c) casting mould
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F1 K4169 & . SiC MEMBEHAMESE
Table 1 Thermophysical parameters of K4169 superalloy, SiC ceramic and mold
Material Temperature/K 298 873 1273 1473 1573 1773
Thermal conductivity/W {m K)™* 10 20 28 31 30 28
K4169 superalloy Specific heat/J {kg )™ 420 548 652 696 730 780
Thermal conductivity/W {m K)™* 100 60 43 35 32 30
SiC ceramic Specific heat/J {kg )™ 503 840 972 1006 1027 1040
Thermal conductivity/W {m K)* 0.78 0.6 0.54 0.58 0.75 0.95
Mold Specific heat/J {kg &) 750 900 1000 1050 1075 1125
F2 K469 E& BN MR
Table 2 Mechanical properties of K4169 alloy
Temperature/K 298 673 873 1073 1273 1573 1773
Young’s modulus/GPa 186 164 153 139 81 12 -
Yield strength/MPa 935 860 795 620 240 5 -
Tangent modulus/GPa 18.6 16.4 15.3 13.9 8.1 - -
Poisson’s ration 0.276 0.284 0.289 0.294 0.302 0.35 0.5
Coefficient of thermal expansion/ 13.2 14.4 15.2 16 16.8 176 18.6

x10° K?
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Fig.4 Streamline distribution of liquid metal in the cavity
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Numerical Simulation on Casting Process of SiC Ceramic/K4169 Alloy
Composite Casting

Gong Hao, Zou Chunming, Wei Zunjie, Wang Hongwei, Yang Yongze
(National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Foundry integral forming technology is helpful to fabricate large size and complex structure ceramic/metal composite
components, which has important theoretical significance and application value. In this study, based on the finite element method, the flow
field of SiC ceramic/K4169 alloy composite castings during filling process, the thermal interaction between ceramic and metal, the
generation and distribution characteristics of thermal stress and residual stress in the solidification process were investigated. The results
show that unstable flow occurs at the inner gate during the filling process. The surface temperature of the ceramic rises sharply after
contacting the metal liquid, and a temperature gradient of 20~30 <T/mm is generated inside the ceramic. The casting thermal stress
decreases first and then increases. And the residual stress is concentrated on the interface between the ceramic and the metal, and the
greater stress is on the ceramic side. Furthermore, the peak value of the residual stress is 2~3 mm away from the interface.
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