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Effects of stepped electromagnetic stirring on
solidification microstructure in semisolid Al-Cu alloy
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Abstract: The semisolid ZL203 alloy slurry was prepared by a self-made electromagnetic stirring unit with frequency
conversion. The morphology and size of primary a(Al) phase were analyzed under different stirring times and frequencies,
and the effect of stepped stirring on the melt was researched by changing the frequency during continuous stirring. The
results indicate that the quality of semisolid alloy slurry is effectively improved by stepped stirring, and the suitable
technology of stepped stirring for semisolid ZL.203 alloy is obtained as follows: ZL203 alloy poured at 670 ‘C, and
stirred at 40 Hz for 5 s, then at 30 Hz for 10 s, and isothermally held at 620 ‘C for 5 min, finally. The quality of semisolid
Z1.203 alloy ingot is relatively high, in which the average equal-area-circle grain diameter and average morphology factor
of primary o phase at the central and edge position are 85.62, 84.52 pm and 0.86, 0.85, respectively.

Key words: Z1.203 alloy; semisolid; stepped stirring; Lorenz force

PR S BARN A A ML A MBI T A riae . LREREIE T2 R AN T
A, BAT WA RREADRHERS S, AT R, W T EZ P, B TR R e ARUH X 7 4
HOR BRI G BRSBTS R BT BB E 0 HB AR v A5 TR A R kAT 78

EEWE: EEKAQRRFEEEG T BITHE (51144009, 51361012); VLFG4 HARRFAREE BB H (20114bab206014, 20142bab206012); FHL ¥ H %)
% Bh I H (KJILD12070)

WimBEA: 2014-05-25; 1EITHHA: 2014-09-11

BIEEE: x| B, H3, Wit il 0797-8312428; E-mail: liukk66@163.com



50 A G EE R

20154FE 1 H

Oy MLREBERE, BRAGRAT @ P ARI I 2, JFRER
WIS S G2k g, BT ISV K 1808 7
2,

HAT, kT meBeFE AL bl s o R,
FHORHFFCR Y, £330 () AR P 20T LU Y b 4t
WA SRR, FRNTERIR S EE
W9 T AR TP A B R 1R P T P T ik ] 4 2 ) 5
Wiy, B TR HURESE P AR A RE [ ) 40 34
IR S I LA R . AHORRITR ], —E R
A FY 9 S PT IARGF o AN A oL, i (A A1
DU BT AR, WU ) T PR B
WA VR, AR i v s I PR 7 i S AN ) T
L A AN AR O gy 2 AN, Rl R R,
e B AR P AR AE R R, it 2
(IR EHA, DAL, v s, kORI . ZHANG
UG R P I R T B . IR RINRL S A T
THURAL, DO AAE R R v e R
S R IR o3 A AR, AR TS50
BAE A REERE TR, D T ERSAE it Pt
FErf A S I RV E OB, A5 KA 21203
REERCAR R R e Rt dl BuR LR TV IEVE NN A
Wess, BT RES R T B AN TR BN 44
(IRE I, AT R R PR BE— DAL R BEPE T2

| N

SIS BT Z1203 454242 Magix(PW2424)X 9860
AT, HRr R 1 A

F1 R0 ZL203 B4y
Table 1 Composition of ZL203 alloy in test (mass fraction,
o)

Cu Si Mg Zn Mn
4.5 1.2 0.05 0.25 0.1
Ti Zr Sn Pb Al
0.2 0.1 0.01 0.05 Bal.
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Fig. 1 DTA curve of ZL203 Al alloy
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Fig. 2 Morphology of primary a phase in ZL203 alloy

without electromagnetic stirring
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Fig. 3 Morphologies of primary o phase in ZL203 alloy stirred by different electromagnetic parameters: (a) 20 Hz, 10 s; (b) 30 Hz,
10's; (c) 40 Hz, 10 s; (d) 20 Hz, 15 s; (¢) 30 Hz, 15 s; (f) 40 Hz, 15 s; (g) 20 Hz, 20 s; (h) 30 Hz, 20 s; (i) 40 Hz, 20 s
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Fig. 4 Effects of electromagnetic stirring frequency on

average equal-area circle diameter (a) and shape factor of a-Al

phase (b) in ZL203 alloy
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Fig. 5 Effect of electromagnetic stirring time on average

equal-area circle diameter (a) and shape factor of a(Al) phase

(b) in ZL203 alloy
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Table 2 Scheme of stepped electromagnetic stirring

Scheme

Stirring style
Sample a Sampleb Samplec Sampled

First-step 30 Hz, 30 Hz, 40 Hz, 20 Hz,
stirring 10s 10s 5s 5s

Second-step 20 Hz, 40 Hz, 30 Hz, 30 Hz,
stirring 5s 5s 10s 10s
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Fig. 6 Morphologies of primary o phase in central area of ZL203 alloy prepared by stepped electromagnetic stirring: (a) Sample a;

(b) Sample b; (c) Sample c; (d) Sample d
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