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Study on the Interface Heat Transfer Coefficient During Solidification of an
Investment Casting Z1.114A Aluminum Alloy

JI Xiaolei, MENG Xiaodong, ZHANG Ronggiang, XING Changyong, WANG Lin,
LIU Xinxia, LIU Xiaojie, ZHENG Yuhang

(Hebei Gangyan Dekai Technology Co., Ltd., Baoding 072750, China)

Abstract: To determine the distribution pattern of the temperature field during the solidification process of a ZL114A
aluminum alloy, a temperature measurement experimental scheme was designed based on actual working conditions. The
temperature field variation curves of the metal and its shell during the solidification process were obtained using
thermocouples and thermal imaging instruments. Based on the actual measured temperature curves, the interface heat
transfer coefficient between the casting and the shell was calculated using the reverse calculation module in the ProCAST
simulation software, and a more practical interface heat transfer coefficient was obtained. The maximum temperature
difference between the simulated metal liquid temperature curve and the measured value using the interface heat transfer
coefficient is 10 C, and the maximum temperature difference between the simulated shell temperature curve and the
measured value is 15 “C. The results provide a reference basis for setting the interface heat transfer coefficient in aluminum
alloy investment casting simulations.
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Tab.1 Thermophysical parameters of the ZLL114A and
shell

Thermophysical parameters ZL114A Shell
Liquidus temperature/K 886
Solid temperature/K 830
Latent heat/(J -kg™) 431 000
Thermal conductivity/(W-m™-K™) 80~175 4~7
Specific heat/(kJ -kg'-K™) 0.90~1.05 0.7~1.0
Density/(kg-m?) 2400~2700  2200~2300
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Fig.1 Sketch of the combination process and thermocouple
distribution
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Fig.3 Temperature measurement area of the shell
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Fig.4 Temperature curves of different temperature measuring
points in castings
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Fig.5 Temperature curves at the different temperature
measuring points on the shell
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Fig.8 Interfacial heat transfer coefficient as a function of
temperature
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Fig.10 Thermocouple arrangement
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Fig.11 Temperature measurement points on the shell
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Fig.12 Comparison of simulated and measured temperatures: (a) simulated and measured temperature and time curves of molten
metal; (b) simulated and measured temperature and time curves of the model shell
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