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Cooling Optimization of Blind End Plates for UNILIA Hydrogen Fuel Cell Stack
System in Low Pressure Casting
LIU Xinyue, SU Xiaoping
(School of Mechanical and Power Engineering, Nanjing Technology University, Nanjing 211816)

Abstract: A bottom pouring system was designed based on the structural characteristics of blind end plate of UNILIA
hydrogen fuel cell stack system. The initial process scheme was numerically simulated using ProCAST software, and
the temperature field during the filling process and the solid fraction during the solidification process were analyzed. The
location of shrinkage porosity and porosity defects in the casting was predicted. According to the specific location of the
defects, spot cooling and line cooling systems were added successively, and the process parameters were adjusted for
optimization. Comparison results reveal that the shrinkage porosity and cavity defects disappear in the castings with the
addition of a linear cooling system, and the maximum secondary dendrite spacing value of the castings is decreased by
6.11% after optimization, improving the quality of the castings.
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Fig.1 Three dimension model of battery end plate
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Fig.2 Gating system and assembly diagram of end plate
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Tab.1 Chemical composition of A356 alloy %
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Tab.2 Process parameters in primary scheme
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Fig.3 Temperature field of aluminum alloy battery end plates

during low-pressure casting and filling process
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Fig.4 Solidification of aluminum alloy battery end plates
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Fig.5 Distribution of casting defects
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Fig.6 Layout diagram of spot cooling pipeline
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Tab.3 Initial cooling process parameters
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Fig.7 Distribution of casting defects during spot cooling process
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Fig.8 Layout of line cooling pipeline
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Fig.9 Schematic diagram of mold structure and cooling system
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Tab.4 Optimized cooling process parameters
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Fig.10 Temperature field at /=21 s under different cooling
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Fig.12 Distribution of casting defects under line cooling
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Fig.13 SDAS of casting
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Fig.14 Sampling position of metallographic structure

100 pm 100 pm

(a) ARSI (b) BRI LA
B 15 F AR R B AL L
Fig.15 Microstructure of the blind end cover plate at different

positions
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