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Abstract: Three inclusion removal fluxes (Flux [ , Flux Il , Flux [lI) were prepared by adding 10wt % NaF,
10wt % NaF+ 2wt % Na, SO, + 4wt% Na, CO; , 3wt% NaF + 2wt % Na, SO, + 4wt % Na, CO; + 7wt % Na, AlF; into
NaCl-KCl based purification flux, respectively, and then were used to purify A356 aluminum alloy melt. The
purification effect of different fluxes and the microstructure and tensile properties of the alloy after purification were
studied. The results show that all the three inclusion removal fluxes improved the metallurgical quality of the
aluminum alloy. The content and size of inclusions in the microstructure after purification were reduced, the
hydrogen content in the liquid aluminum decreased, and the tensile strength and elongation of the alloy increased.
The purification effect of the flux [l was the best, and the optimal addition amount was 2wt % ; the purified matrix
structure consisted of equiaxed grains, and the main fracture mode was transgranular micropore (dimples) aggregate

ductile fracture.
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Table 1 Chemical composition of A356 aluminum
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Table 2 Main components of three inclusion removal

fluxes (mass) %
H'5  NaCl KCl NaF  Na;SO; Na;COj; NazAlF;
1 45 45 10 — - —
42 42 10 2 4 —
I 42 42 3 2 4 7

alloy ingot (mass) %
Si Mg Ti Cu Zn Fe Al
6.67 0.376 0.137 0.031 0.016 0.125 7S
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Fig.1 Dimension of tensile specimen
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Inclusion content in A356 aluminum alloy and

Table 3

hydrogen content in liquid aluminum after

treatment with different inclusion removal fluxes

pn Je 24 100 g #4
BiEE % THERSEL Y A&/ mL

s 1.135 1 0.263 3 0.198

JEF 1 0.415 3 0.102 5 0.125

JaEF 0.386 3 0.090 1 0.122

s inll| 0.325 4 0.050 0 0.117
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Fig.2 Macromorphology of A356 aluminum alloy chips after

treatment with inclusion removal fluxes containing different fluorides
22 BULBENEEESBRMALMNEN

R IEATEACAL PR B G A, e 2 W I i e] UL
AMEEE RSF KT 100 pm B9 269, 40181 3 Ca) P
NEZY S RS (X L= D ERD /2 7/ R NG B WA %
Bk b RS R Z A8 L0k il 3(h) iR ; &4
F L GBS , 4120 (1 e 24 W B0t ik — 25 s/
RSFZE 10 pm AR . H oo AL JE R A B 5ok R ST sk
AN AT 3Ce) TR s e ) v Ak b B L A0 B Y e
Ze W LT A AL UL, H oo AL JE P 20 40 4 350 s 7 g 45
Bl SORLAE /N385 OB IR B, i 3 (D) TR .
2 e 20 - %1 I I <3 | BN 1/ D[RS R P o L 1)
ok RE 43 1) oA v A AR R A 42,9 pm ik /N
38.2,36.3,28.1 pm, UL [H] BE i A1 b 38 Y
39.8 pum ZFHIFEAEE] 37.1.32.0,24.9 pm, 457 [ 4
Ak BRS AR T 24 37.4 %%,

KRG AL BRI, 85 25 A356 484 4 21Kk
B SR BEA 23 A TE o= Al FEAK F L WE 4Ca) FF 7N
X S 14 21 20 R HL AR 36 A e A R 0 B4R B s R
AL B B R BA AR R EAR, R
FHAHEZR 4 300 R A7 ¥ AL Kb BRE L A 4 4 20 rp (K 3t
i Bk A A A AN R 4 (b) ~ B4 (D FIF 7 X 42 A



PLAT 47 KA H 4 NaCl-KCl A HE 2 45 7] 35 A356 4842 VS 4K 68 540 B4 AL 5 09 40 482 Fe b A

MATERIALS FOR MECHANICAL ENGINEERING

S =
(a) RiFLALE

s

(b) BERILELLTE

A ,g:\ ~ ;
() BRIDELLE (d) BFINLELLE

B3 FRHAEFLGEFEHES A6 HRASHEMAR

Fig.3 Microstructures of as-cast A356 aluminum alloy before (a) and after (b—d) treatment with different inclusion removal fluxes:

(b) purification with flux I ; (c¢) purification with flux II and (d) purification with flux I[

2scs

(a) RigLLE (b) BRIDELL

(c) BRFITALLE
4 FREHREFLEIFHS A6 B EMNEARER

Fig.4 Morphology of Si phase of as-cast A356 aluminum alloy before (a) and after (b—d) treatment with different inclusion removal fluxes:

(b) purification with flux | ; (c¢) purification with flux I and (d) purification with flux 1T
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Table 4 Tensile properties of as-cast A356 aluminum alloy
before and after treatment with different inclusion

removal fluxes

KA PR R B/ MPa il 2/ %
AR LAk B 170 1.61
JEF 1 A sk 3 180 6.32
H 11 Al b 2 186 6.64
J5 700 1 v A Aok 2 194 10.56
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Fig.5 Tensile fracture morphology of as-cast A356 aluminum alloy before (a) and after (b—d) treatment with different inclusion

removal fluxes: (b) purification with flux [ ; (¢) purification with flux II and (d) purification with flux I[
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Table 5 Purification effect of flux I[ with different addition
amounts and tensile properties of aluminum alloy

after purification
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Fig.6 Microstructures of as-cast A356 aluminum alloy after purification with flux I of different addition amounts
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