5549 B4 9 ) et
2021 £ 9 A

[ = S Vol. 49, No.9

JOURNAL OF THE CHINESE CERAMIC SOCIETY September, 2021

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20210023

FT- CA-LBM = 4R i hk /NP T s i A2 KB A A

*OAL D mL % B, Z B Bz
(1. b DAL R R R 5 TR AR, R 300401; 2. AR EE LSOV BEAAT, AKHE 050208)

W OE: TR R AR, FS R A R, AL T = 4R JT I E B HL-H4 5 Boltzmann J57A(CA-LBM)
FRE IR, S eI E ST R AR K, JBIEAK T Boltzmann 77T BURE S AR I R IR Y, B I R A A R ad
2 ORI (e ] 7 ks ARG, RSN RIS AR E s, R = 4N PR A AR R BEAT T BB b T S RE
16 ek AR 1L v O = /NP IR R TSR A o SR = Yerk /NP TRt HA AR SR 2% 1) 7 1, = 4R pE T 1
SICVRE R U ASDL R /NP TR R 2R A

KHEIR: SHEBUEAY: NP IIBLE; K Boltzmann J73%; JHEBIHL
PESHES: TQI272  XERERE: A XEHS: 0454-5648(2021)09-1964—06
™ 4% AR AT 18] 2021-07-23

Numerical Simulation of Silicon Facet Dendrite Growth Based on CA-LBM 3D Model

DU Sen', MA Wang®, CHEN Hui', LI Ri', CHEN Hongjian'
(1. School of Materials Science and Engineering, Hebei University of Technology, Tianjin 300401, China; 2. Shijiazhuang Haishan
Industrial Development Corporation, Shijiazhuang 050208, China)

Abstract: In order to analyze the growth mechanism of silicon faceted dendrite and reproduce its growth realistically, a 3D model
based on cellular automaton-lattice Boltzmann method was proposed. The growth of silicon dendrite was simulated via the cellular
automaton. The temperature field of solidifying silicon crystal was calculated by the lattice Boltzmann method. The cellular
automaton model and the lattice Boltzmann method were coupled together by the latent heat of solidification released during the
growth of silicon crystals and a high anisotropy function was introduced, thus simulating the growth of 3D silicon faceted dendrite.
The effects of interfacial energy anisotropy and initial undercooling on the morphology of 3D silicon faceted dendrite were analyzed.
The results show that 3D silicon faceted dendrites have a strong anisotropy. The 3D model can simulate the growth of silicon faceted
dendrites more realistically and accurately.

Keywords: 3D numerical simulation; silicon faceted dendrite; lattice Boltzmann method; cellular automaton
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