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Refinement mechanism of mixed rare earth on primary a phase in
semisolid A356 alloy under electromagnetic stirring
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(1. Faculty of Mechanical and Electrical Engineering, Jiangxi University of Science and Technology,
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Abstract: In order to obtain the fine, round and uniform distribution primary a phase in semisolid A356 alloy, the
different amounts of mixed RE elements La and Ce were added into the alloy melt, and the melt was poured at 620 ‘C
and slightly electromagnetically stirred for 15 s with an electromagnetic stitrer controlled by frequency conversion, then,
it was isothermally held at 615 ‘C for 10 min. The morphology and size of the primary a phase were analyzed, and the
distributions of La and Ce were researched by SEM and EDS. The refinement mechanism of mixed RE under
electromagnetic stirring was discussed. The results indicate that RE elements La and Ce are easy to uniformly distribute
around the primary a phase under electromagnetic stirring, and RE elements La and Ce can effectively refine the primary
o phase under the condition of short and weak electromagnetic stirring. The refining mechanism of RE on the primary o
phase in semisolid A356 alloy can be concerned with the eutectic reaction induced by RE in the alloy.
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Table 1 Composition of A356 alloy in test (mass fraction, %)

Mg Si Fe S Cu
0.33 7.14 0.135 0.011 0.002

Mn Zn Ti Zr Al
0.012 0.021 0.023 0.004 Bal.

o A R NN 55 R (s i 50%NaCl il
50%KCI)0 7 80) AT B 55, TRt )E , Br2ekim
I, KRR SR T IR 720 °C, 4 2~3 IRER
FREHG S RIS RS E 1~2 min, HpETt
2750 'C, MAFUEH B FRGH T, BERH T
AL AI-10%La 15 Al-10%Ce 110 &4 TE I, &
10 min Ji R IR B RO ZE AL, SR AR F R e
FERIGS HUREBEPE T 2 s A e R 620
C IS B A AN TG JECE AT HORE S FE 25 4 N AN
AN T CREA TR I R4 d 50 mm X 100 mm,
HEJEL 3.5 mm), BTGB T IRIIE IR FE I (] 575
Sy 2N (SR e e s SR s R I SRS ) e N N
T 3 4 A PR AR /N SR S B, T AAE A T 45
SRS 1 HU RS PR AR 52 A 30 Hz,
PPN 350 W, A5 AT T AT SRAGELLF IR BOR
PRAE - [ 2R LT 1) [ I SRR I e FE o Ar HL R
PEFEE R AR 610 CHEATAE 10 min, 45905
7 B CRIAR B X A T 7K VR I e i AsE . 745 L
AT PR AR Rl — B AL 3 S 10 mm
JERIEAE F, A — B GEad A L), o
2y 34 mm, 1ERHESAHREE. SHEL TR, HEE .
REE L Yot f5, H 0.5%HF KT il 235 bl
1t ZEISS Axioskop2 Bt 2% B M SEEAHZA 2.
e AR RIIE a AR R B Hr gt A7
M1, FH Image-Pro-Plus FA:SHRAEIEAT doksr 5 )
i, % FAALIE R AP AE o AP SRR
BTSRRI -« & B0 S ORL 1) 45 21 17 H 4%

[4 .. 4n4 g e
Dﬂ-—,%%ﬁ?Rzﬁ%ﬁ¢:AﬁﬁM@ﬁ,P
T
PR RAAEBEIE 1, Aok B ) .

2 FHRE55

K1 TR A AR 20 HURE 38 B R 40 4 Ak 348 T 4 AE
610 “CLR¥E 10 min JFEHEER) A356 A 4R FE 1) Wil



2112 A G

2013 4F 8 H

2. B 2 From R usIn T AN IR sy L B R
28 30 Hz SR AL dr 15 s Je HA A o ML TE S
Kl 3 s okl 2 A356 A & WIE o AP 2R
(] B A% T2 AR DA 5 W e b N BV 5 4% s
HARES . W 2T T LA, 30 0.5%La+
0.2%Ce HLBESEFE G BRE, HGAHA R WA o AHI
TEARBEAT X, AR SR FIAS Al B AR D,
I AR 20N o A, (A IR
NI DAY, oA/ BRI SR A IE o
FHEIRER AT, P RUAIR S RS B e, )=
TR RN S AR T R SUR R LS, ERIAE o A

Bl 1 REHHE A356 eI o AR R 2

R 3 poh -

PR B H LT

A, s % N
Ny : AT

T Z N LW 4
I g

ﬁ . %

g A& .
NS e

FIEE SRR E AR A 69.93 um, FHIARKE TN
0.78(MLIE 2(a)F1E 3), SABCRRAE. 2 2(0)1,
MF B T2 %M, BRGm 8T 2
0.7%La+ 0.4%Ce I, TR 1 0 f 20 2R 0 Bpe: ik A=
T WFEMECE, VA o FI1FE T R0k, SRR
ZUNRFRIS, KARI R LT e, Hake s
(iR N, S Andss), KhET—3. Kl 3
AW, ZYIAE o AHPPEEERR R HAR RN 2 53.06
pm, “FITREFIRE ST 0.89. BE RS H: TN
I A 1.0%La+0.6%Ce I, ¥4 o AHEIESR Z 1 K
2b) 2, JOPEIEARIT 0 0.74, B HIE o

Fig. 1 Microstructures of primary o phase of A356 alloy without stirring: (a) Low magnification (b) High magnification

B2 ARG LAINE RS A356 BRI o HIKE

Fig. 2 Morphologies of primary a phase of A356 alloy under condition of electromagnetic stirring and different mixed rare-earth
additions: (a) 0.5%La+0.2%Ce; (b) 0.7%La+0.4%Ce; (c) 1.0%Lat 0.6%Ce; (d) 1.5%La+1.0%Ce
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Fig. 4 Secondary electronic image(a) and EDS spectrum(b)
of A356 alloy with mixed RE
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Fig. 7 Morphologies of primary o phase under different Al-Ti-B additions: (a) 0.03%Ti; (b) 0.05%Ti; (c) 0.07%Ti; (d) 0.09%Ti
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