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Fig. 1 Block-structure multi-layer adaptive mesh refinement scheme
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Fig. 2 Supercomputer based cloud-native die-casting simulation
software architecture
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Fig. 3 Thermal distributions of the unibody casting during cavity-filling simulation with different fl
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Table 1 Comparison for the computation time with
different grid sizes
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High-Performance-Computing Based Cloud-Native Ultra Large-Scale Die
Casting Simulation Software

ZHANG Wei, LI Zhong-lin, ZHANG Zi—-ke, MENG Shao-xing, GUO Zhi—peng
(Supreium Technologies Co., Ltd., Beijing 100081, China)

Abstract:

With increasing needs of unibody die casting for development of new energy automobile, it is paramount to
develop large-scale multi-physics simulation software. In the work, a high-performance-computing based
cloud-native die casting simulation software was developed for ultra-large scale die castings, in which a block-
structure adaptive mesh refinement (AMR) scheme, a lattice Boltzmann method (LBM) based CFD solver for
thermal fluids, and an interfacial heat transfer coefficient model between metal and die were implemented. It
is shown within simulation case that, the AMR scheme was more suitable for complex geometry cases, and for
the ultra-large scale castings the computing performance of the cloud-native was more robust than traditional
PC-based. The elapsed time was 823 min with computation cost of 96 threads for total grids number of 0.122
billion, and the total calculation time was only 13 h 43 min.
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