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Fig. 1 Atom structures of wetting simulations: (a) Salt fluxes and Al,05 inclusion; (b) Salt fluxes and aluminum melt
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Table 1 Ions number of mixture fluxes

Number of ions

Composition of fluxes

Na” K cr F Al
Equimolar NaCl-KCl 216 216 432 - -
Equimolar NaCl-KCI+10% NaF 254 189 378 65 -
Equimolar NaCl-KCI+10% Na;AlF 226 169 338 114 19
Equimolar NaCl-KCI+10% AlF; 271 271 542 135 45




1184 P E A 4 2R 2018 4 6 A

22 BHE ALO, R EH S Fah h FERLE R AlF; G HIS ALOs MU BN,  H EAHH .
Kl 3 BT k% BE K NaCl-KCl #5571 2730 NaF 7t 15 ps If, W] DG 247 O 3 ALO; R, —#&

Na;AlF, fil AlF; 55 ALO; FIEVEAT U LE R, ] A ALK 3(d)).

LA, S5 JK NaCl-KCl #4551 S 45 Il NaF . NazAlF, YEFS AlOs 2 T 13 SRR 5 nT LA 700 ) 1

Ja¥IReS ALO; SE AR (LI 3(a)y~(c)), Bl I ] 4k LLARL AT 08T, g5 Wi 4 fios, nTUUEH, 2

K, BB RIS RIZEE ALO, R B4R . (UM I8 ALOs 1) 3 FHAFITE 300 ps PP B2 T-1E ALO;

 TALmel

Salt fluxes -

. flux g o ___ a}clusions
Oxide films ‘ ‘
R T =N Salt fluxes layer ~  ~
a _ 2

- __ _(:-

Stage | Stage 11 Stage III
B2 JRERE R A s

Fig.2 Schematic diagram of purification process of Al chips by salt fluxes
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Fig. 3 Wetting behaviors between Al,O; and equimolar NaCI-KCl fluxes: (al)—(a3) Without fluorides; (b1)—(b3) 10% NaF;
(c1)—(c3)10% NazAlF¢; (d1)—(d3) 10% AlF;
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Fig. 4 Height-width ratio of molten fluxes after wetting with
AlLO;
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Fig. 5 Wetting behaviors between aluminum melt and equimolar NaCl-KCl fluxes: (a) Without fluorides; (b) 10% NaF; (c¢) 10%

Na;AlFs; (d)10% AlF;
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Fig. 6 Surface constituents (a) and oxide film thickness(b) of aluminum chips
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Fig. 7 Coalescence behavior of A356 aluminum chips in different molten salt fluxes: (a) Initial morphology of chips; (b) Equimolar

NaCl-KCl; (c) Equimolar NaCl-KCI+NaF; (d)Equimolar NaCl-KCIl+Na3;AlFs; (¢) Equimolar NaCl-KCI+AlF;
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Fig. 8 Concentration of free F ions in 100 g equimolar

NaCl-KCl fluxes with different fluorides contents
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-  Molten salt flux
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Fig. 9 Coalescence of aluminum droplets
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Behaviors and mechanism of alkali fluorides wetting and melting
oxide films on aluminum chips surface

WANG Huo-sheng" 3, FU Gao-sheng', SUN Ze-tang?, CHENG Chao-zeng', SONG Li-li'

(1. School of Materials Science and Engineering, Fuzhou University, Fuzhou 350118, China;
2. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350118, China;
3. School of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: Nano scanning auger system, molecular dynamics simulations and coalescence experiments were employed to
study the oxide film structure of A356 alloy chips and the behaviors of salt fluxes containing alkali fluorides wetting and
melting oxide films. Moreover, the coalescence mechanism was discussed. The results show that equimolar NaCl-KCI
with addition of NaF or Na;AlFs wetted well with Al,O; inclusions but addition of AlF;. Eequimolar NaCl-KCl
containing alkali fluorides can melt oxide film and promote the coalescence of wrapped aluminum droplets in molten
fluxes. The effects of NaF and Na;AlFs on coalescence are more significant than that of AlF;. The coalescence
mechanism analysis results show that free F ions are the premise for chips coalescence and the wetting between fluxes
and Al,O3 inclusions improve the coalescence degree. Aluminum droplets can coalesce spontaneously in molten fluxes
and the non-wetting between fluxes and aluminum liquid is benefit for the coalescence, but the improvement of fluxes
viscosity by NazAlF4 will resist the coalescence of small aluminum droplets.

Key words: aluminum chip; coalescence behavior; molecular dynamics simulation; alkali fluoride; wetting
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