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Molecular Dynamics Simulation of Wetting Behavior of Flux and Aluminum Melt
Sun Zetang', Fu Gaosheng®®, Wang Huosheng*, Chen Hongling®, Song Lili!

(1.School of New Energy and Intelligent Manufacturing., Ningde Vocational and Technical College;
2.School of Mechanical Engineering and Automation, Fuzhou University; 3.Minjiang University;
4.School of Materials Science and Engineering, Fujian College of Engineering)

Abstract: Molecular dynamics simulation method was carried out to investigate the wetting behavior of {lux with
aluminum melt and Al, O; in aluminum melt. The rationality of equimolar (NaCl+ KCIl) (85%) + Na, AlF,
(7.8% )+ AlF;(5.7% )+ CaF, (1.5%) flux as the optimum flux composition was verified, and the aggregation of
A356 aluminum chips during the melting process was further verified. The results indicate that the flux has desir-

able wettability with Al, O;, which is poor with aluminum melt. The ability to melt the oxide film is strong,

which is favorable for the discharge.
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Fig.1 Atomic structure model for wetting behavior simulation
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Tab.1 Quantities of ions in each mixed flux
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Fig.2 Wetting behavior of Al; O; in aluminum melt and eutectic flux with different(CaF, + AlF; + Na; AIF;) additions

1237



Fefh it oA 5 &

2022 4F55 42 2255 10 #)

AR HT 85 BE 55 0 B 1Y) Lo A 2 s T M M 40 47 IR B vy 9
FU /)N o 2 B i 9 1 A

J5 390 1) v D b B B () 0 S 5k 0 R B o A AR Ak O A
3. ATLAF 3 i A 2 Re pe i A 55 2 AL O, B, 2
I o i R 15% B, B 36 R e b, B IE] A 300
ps B} 515% .10 % 20 % & 16 75 1) 13 9 L 40 531 0.270
0.316.0.438, JL A IA I B AR E i I . 435k
600 ps Hf 5 10 % e i 45 51 55 15 % He 5 65 70) 1) il 8 1 O
FH L B TE 290 0.2, 20 % 0 30 0 4 e o P A 2%
600 ps Jo 4 I Al R IT IR B R RE . R i i
FERE A, ML & = o0 15% I, 46 50 5 B ik
WAL Oy 1T 18 PE B b8 . T 98 05 1 ) I = 5 L Ok 3

1.0
0.8

=2

B 06f

g 20%:4k 457

& oaf

. 10%3% B 457
02+t

15%3t B 457

0

0 300 600 900 1200 1500 1800
i [/ ps
B3 EHRSVEAHBMMATIEAN S 42K AL O,
HBEW ST

Fig.3 Height to width ratio of flux with eutectic composition as

auxiliary component and Al, O, in aluminum melt after wetting
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Tab.2 Quantities of ions in each mixed flux
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Fig.4 Wetting behavior of flux with Al; O; in aluminum melt after adding fluoride
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Fig.5 Height to width ratio of flux with single fluoride as

auxiliary component and Al, O, in aluminum melt after wetting
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Fig.6 Molecular dynamics simulation results of wetting behavior of aluminum melt and equimolar(NaCl+KCI) composition

with eutectic flux addition
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Fig.7 Molecular dynamics simulation results of wetting behavior of aluminum melt and equimolar (NaCl+KCIl) composition

with fluoride addition
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Fig.9 Aggregation results of aluminum chip mixture of 10 g A356 aluminum chips with 24 g different fluxes
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Fig.10 Schematic diagram of aggregation
process of aluminum droplets
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